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l_LaT (3-00*11 ililjyiJIj ^LujVI) <jx. i_jL£ I jjt Prf-^ 

j < i"il Lx-ilj i4j (j-ol V ijJjJlj^ Jl£>- '» J-4 axft^J 

^j_«j.Ij 4 Mr fiiill ^>£Lil j_ol l*]| Jl3 <ui , JU£UI 

*lj^.V dJLbLa-"ii nt j iiiJjJu-a 3 < i ii ^tr illj'C ui? Li£ 
Ajiiit (_,» i nV^jjtXt rfs-ILc Jijiv-j^cc^ i43jj(Ji,t /cJLc 
»1 o t < tl CjLx_>I (j_o i—sV^U 3«j|j_S_o 4_G3^L>- lilt 
oIJljji (J_i i4jJ_j_o f«JL*Jt j La c j_i i (^yUiajLaidtl I 

jj^iiJI j <^a ;r j , Ulj-^jLHI i^jj^c-c^ta 

(^j—Lt iSJljJ^C "-j-IjijJ (_5-3 i aj La ' . .. i3_j}Lj tiJLj 
(_ajij 4jjJjiJII Cjlj^lJI (j^G- i— Sjjj <_o-pj njLcujVI 

(j-C cl*jJlje_i dJJi jo-HJe_ij . I j I a ^^-jjjlI! lJlSjJII 
(2^c i".«U* , ,.l La JljlJ! VjUe-o i4_j£ I'ljlr (3^-"' *' 

i J uaSJI «.ljj(jja<dJI (jL^ JLaJj .-.i.^a Lai_d! j 

*UJl jjJ3^£ ^^u£ lJL » »i-4 l£SS 












SjSliJIj 3jrniiliill O^LollILi J3SUI li* «(jl»jVl ra-al 
U I Laj (Jjsi Ij-I^SLj j<J ^jI (_y^- JjJ LxJ 1 3 J « J J ta 11 j 
(^ LcLj j 1 ajal ' *s-& Vj 1 LLjLoJj !_^S l_La <13jj<J,I ^1 
(jl (_}J . I Jui Uj mr (JL>-J (j-a rn la U 1 (j oUll jjtVill 
(_yjCJ JlJ_o (JJljsJI jlj-o LlulS (jj^-ll ly^J*' Slil* ill 
CjIj^jLo dJUj (_i sGuljiJ CxjISj .tfj^vj jLjijVI 

<U^ i ii ill t )j * mi L^IUjl j3 4J^2_La «Ljj^La_i_ulj 4_j_ujj>o 

IJl^J (J-lLi- Aj^'J^ p I 1 11* I (j<JQ> (Jjjl£j .^jal 

^!lll isLaJuijI jU^_J1 jl£ tj I ii ill jj 1-^" *-«J * • (j^SJl 

.4j A o 1 11 1 ^J i(jj£L!u L-ul 1 n->-l (<^-uLl I " jj.a 

>U 1 11 ii; Ij-oLJS <jJJJ1 f<ui (jj^cVI (jl r«-C.j (j^-J 
i«l_iia_fl_L! ^^Jj^l *s_lL*J,l (j-C ' a iSlS! II (j_a 'j-2lj 
a;,g<ll (jl VI .SU^a *Luil liiiflJI (ftlc ^1 l^aLblj 
dJJi (j^ - AjJLj-i ■■ JL3 \jj\£ "ujj^l ' " 1 1 j I 1 a a» ^i 
. a^?e_u1 Ju-ojj J)'*" * jlS Li_i3 I ,^.j , ^.^ i3^_u£ 3JlX-> 
(^ 4-jjIj.o (_,lr I ijjj^c.VI JlJc^. 1 dlaJI /si^. i_b jJLlj 
(jjjj Lv j_h_lj » jjLLai JlJ (_y^ i4jj J (S 1 n VI 4_i_ujJla 
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ft-y^JuJI uljjjjlj QluuUI 

. « i\ n"v ) it ( nj la 
i jljJLi (J& I <u;Ia£ lju^2>j-a (jj_a|j,l ( _ T Jb jjia it_)j_»JI tL>- (JUjjJI Jju J 
t(j_uJJJ (jjl ^ <^<~ Ij . I gjK|>j] c\l 1-." , ,.lj ffiL»j-aj| J-1-S3J j r*7i t a ^j| ^_*IjL) £->-J~>- 
(jjj-aj-U (jr^-laJI (1048 -973) (^jij-L-JI J-sj.I (j_l J^^^e-a (jLeJ^JI ^j| (<sJ 

.((a^jcJJIj SLpJI ^^a l$-^j + i nil (jjjLill)) i—^^-Lgo (JjJjsJI ^^jjjlII j<sJL«J!j 

(_j-ii-a La (jJI ' tta-j Laj I g^i^ V 1 - 5 ^J CjuLu (j-a (_psj2l (_ T 1^. La j_p (jl 
tcjjji La u^\ «La_cvl_i slj-A (_y3 jLU La ^1 nj-uuji jl J-Jjl J I (J^-L^J-^ L^Lc 
(jjiLL^-il (j-° QJ J 1 a LxjLa . CjLS^iJe-aj CjL^alJe-a . . djllc j J (JjJlJ >La (_y3 
S-*-aL>. i^J^/l L^Jjj^sI (^ l^tp-^J i LtjLa^v ^ J a dllj «_aj ' ^iP J* f ^oJ^lj 

j-isi 4jLL> j ■ >■■*. ' jj_a j-&j h_3jjlj La (_yi^. Lt-La--v (jjj}L>JI (j-ulj (jLtujV! 

*Lljv| L$J L*_jj (JJjj i(_paj2l «Ll>-I (JJjj LaJ^Ji^. » jJaJUj i«GLuj^_JI (j^o-L>- 
(jl VI . L&jLa «CLuJlAJ (jLcujVI JJlX-1 (j-a L&^Li^-I ( _ 7 -<ut-i3 jLa_JI Lai i«I^JI 

.j_JI «LUl£ (—fljjjj itLU (_, IS i ii J g i ii" 
(j_a (_ 3 _L«-a I JLAj . CjLu (j_a ^JLc 4_u*_eaj 4_o_u_u 2(1 (j1^_L>. (j_a ^JLc (j_u_uj 
(_j_a i«Lulii 7-^Lal (j_a 4-i& Laj plil (j-u »_<u*-a CjLiitlj -J-^J 3jl>._aJI (^jLi-a 
-(_£_aJ>J I (^jVI i_2^Lc.-?l^4l I ^^3 jLcj 1L4JJ L*-aj (^j^I 3jp (j-a ^Leal 
. (j^_AJj CjLLujj-ij ^S t n t*l JLc (j_a ^Ltlu La La-^_La » i > -~> * j (j^j^SJl Jj i uSI j-A 
.(j no ilill d * mi I a ^1^>J1 3^0,1 : l_a-A (j-^ ij mi Jl>.I^j Jol^lLtuLj : 
lilljj iVj^u (Jlj La ,_p3j2l (_yi^- SLpJI 4jljJ lIxj^jj (jl Cjl ol i nl, I (j^ 
^^aJjJI (j^xitill t-ukjj j . IjLilijJpj /<sJ (jyJj^l <LpJ! v^jLuKJI (jV jJaJjLi 
(jl£j i<3_u_u (j^iLa 4jI q i iiq-vj (_aJI jl (_aJi (_jJI^>- J_La Vl j J laJ joJ L^JI (_yJI 
j<u iS^jJ^ill i "'I »£'»"., ..1 1 ^^a n_JajJI ^ -iUII ( _ T Lz jl itLtl (_y3 JjV I ^JJJ^ 
(j£Lj (jlj . 4JI^l>-j «L>-LLaj L^-La (_p j_L4-l it_lLi>-lj jLal ( _ > l3j'2l (_yLz C^aLtJ 
Cju^isJI (jja£jj SLpJI j-x£ (j^-J (Jjala j-<kjJI (j-a (j^->- u^3ji\ u^C- j-a Ji^ 
(_j-3 (Jj^so 4-La-Sj (j l£ Cj u^aj>J I (JjoSj « Jb (jl (<u . . I j i n i a Lj-mJ j Lea jJi2 

(_gjjl 7cjjLlII (Jj- i ii j (_jJj2l cju_^i>JI j i j j la a ..(_p3j2l u^c- SLpJI T^jjLi 



t--y^axJI uljjjJI ao hi in ill odclojg ijluuUI 

f.\ axil (J^-i (j-o I j c I j i a o^J "^' U^ r 3-pJI CjLcjISLII «U3 lIiIjj 

II 



al Juo Ij.3Jl>-j i L^-La ' . 'S-s. JSj^^ IjjJlSj . 3j_uu-o i_jLiL>-l ^1 (_p3j2l J*JjLj 
(_p3j2l (_,i^. O^sLtJ (_yl!! <— iLiv^l u ~ he ujj . 4jlAXI >jI IqJuI <— 11 1 a>J La3j 
".(jJllI! _55til! (jlc i(jV! ^yJ! tM-a-pe-LoJI 3jI J-JI JlLs 
ilijala 500 ^Jl S_L^ (j__oLa 2000 Ala (jUjJloJ! JjVlj ^jVl tjLi>JI - 1 

pLlji SJi^Li j-X-l £j-£j XJ ( 11I (j^ajal T^JjLi (jjO ljL>- SJbjis 3jJi3 U-&J i<liui 
(jjjl ill 1 a ' ^ *j ((ja-iLa L_flJl) Q3JJ-J ^t- 1 /y^a^jl jJlJj . 4JS (_ t >.^j^_jj>J1 ?cjjLu1 
,A^c-t^\^ a j _j ' a ' ^laj^l (_ T 1^ 3Ljj>J1 ^-uilij (j! (_Ll3 L^_La (^J^l (j-\_Ltujl (j_« 

200 (jJJ 3_L^ oj-Aa 500 ,j_o (S-ujj^SJ! SLp-JI) ^j^-JLJI L_ti>JI -2 

(_£jj>-I ^1 i4ia-j i mj| 4_Jj2l CjLcjLOI (j-o SLpJI Cjj^Laj «Lj£j i«La-u (j^jlo 

. I Jj?»" ^H^l 

70 (_2.ll S^^cuJ (j^jia 200 c yo (3 La '"j" II SLpJI) ^jijj^^i' c-<^>JI -3 

. 3 Ljj>J I j^Laj (j-* ^j-* **_*_« j < «Lu_u Q^_u_a 
JlSj i(jVI ^yJJ 3jj-u Qi^ 70 (j-o (3ibJiJ>JI SLpJI) |_gjjj m i nil C-uL>JI -4 
(__r-2j .CjLljJljJI '"'j 3^"*J ijiiil SLpJI Cjj^Lsjj 3jJl_lL-v jj ta£ «Lj£ CjjL-u 

, (jLuijJll j-$Ii <LLo j_ji- il «_>J>JI 

^$$\ Lfcjj^sLi^. (jLa .. »l «i 1 nil (^ ^ .1 Mitl Ltj juL^A 3l_pJI (jl I i ft lilj 

:l4£*jfi 

(jail J ^ rt tcjjujI (__U^ La j |Q '^*^ L4J (jjjLoj (_ 7 ^i1 4_uuJtj1 (j-ujjLflJj CjJl>-1 
4_l^JI aI 111 -v^l LjLS-i (^ (Jia^j Q_jj_>SUI ! jjt Cjlji ' a 1 a '« 1 14 (jjjj^LJI 

jl 3jLj_)-I! (^I 3 'n 11 30 ^je^j^jjiTitl 3j-^ 4-il 1 "*>• L^j^ (J-«-«j 3 il 11 5568 J^Li- 
(j^oJ,! (_>jj^ ^j^^ll AJe-ill jl pi t\.tl LjLoj Cjjlaj>. lila i(jLuaii!l ^1 

(jjLCIl 3L_l>- 4j£ '"• '^^ 'I (_£ jdl (_^ojJI ^JjLflJJ 1 14 Q^JjyS (_^o I J_;" La ^Jji23 



ft-y^JuJI uljjjjlj QluuUI 

dJJi <j_a JJLsejJll jljJUl ljLui> (^lc LiLnJI dJJj 4-Lc <-<nlieJ mJJJI ^r^JI 

5568 L jj^ (JT j>J! <jjI£jM oUicjLa j^ .Laxaj j!jl2JU lj-&,jl£ lila <<jjj^3I 
j i2 'mi 1 1 136 j j a (Jj^s 43l_p- Cj^jjI jJia L»jj jIjJUI dlli (jL? lilj t 2 im 

14 jj_>j£LJI L*JJi (j_o «Lj-2l_itl «Ll2jJI A i i m t Cj-LtaSj I oK jjjJitl .JJi£. JiJJ-J 
dUi *_a ((_£jj_J! jjj-ll J^ ' ''I.' 4-Lia-Lulll) 12 (jj-jj^LJI lTLJ j aL +±? S1jLHJ,Lj 
.jjj_2i!l Uajj ^_il i.i-»Jl 4_l3 (_i iiitcj (_£J-!I (JjIoJI 3j^' 
t-o-jj (<sJ mJjjSUI (jLoV! 2-iJLc (jl t_jjL=tJ-jUk:VI ^ dlli ljji>.| I jl 
(jiajal (_,i^. (jL-u-iVI T^jju Joo-jLvujVI (jl^-J J' L)J^"^ (J-^" 1 ^ IJJlsex Ij-<iC 

ajJsI (jl (j_c 2_<_«JL*JI '"'lj _'■ ' 2x11 < " i li mi^j i^lj^J! ^jJI (jj^SJI i a^JT -Sj-»-j 

<_*jj_3j i4_j_2j^32| i—ijjjsjl ja-JLal ,^3 CjJl>-j La ( _ T A 2jj_ij aj i m-»J yLaJ 
J^Li J £y\ ua II (j-\_i 4-jj J ( nil 3jl_2JI /_fl CjJl^vj (jH-^ (jLvujVI uLoj L$-La 

tj-aj . 2_j|jj (jjjujJI aJusI (_yJ! «U Joaj (jl C-u mjj i_jjjSJ,I 7cjjLLII 3*ljJ3 
jj-aj J^e-i jl Lojl I jl Lil i jLajJI j j i ii (j.3 CLolj^sJI J i nl i u3 J-jjjj ij<u 

(Q_J AflJjLJ, I (j_a Ij-U (jlj ' I '"»-^ ' q (j_u£_*J (jl 1 MIT (jlj3 1 4_L>-^J^_JJ>J 1 Jj-lU^jl 

ijja-Ha j (^ir J^ (j£, i^^Sj'i/l LISjIjlaj (jj »" i n t jlj iJ_^>J,l ^1 4-Laj jn i t 
, 5j_i^jL»_a ^ 2 i i ■■ m£ jjl j Lajtll (_ T 3 CjI Jl>- 2 1 (j_a *j9j La j_uaii£LI 

/qjJlJljI i 1 2 *"' * i ujb ^^ lIuJl^JI /q-LljI (J * iii aj /—Ja^aJLuj i uj_L£dL>- (j_a 

dJJi «_a (j i ii "i J La jl Jl^-j J-2Jj i J j g-»>XI ^^-3 I 2^g ji^l j<u lAj^'i/La 
jOJ i4\x-ljLiII j j J-2 1 1 (^ Oji-j! (_ 7 xll JljuLui^I SjjiIj^ Jjfc (_jlbtjjl J i nl i ."ill 

I "1'* j~'^^J *J^*$\ S-p-^J^jjsJ I i.i nljjJl (<u iSjj^ill CjLvjjJ,! (<i3 i sjj'Ctl 

• J^4^' (> 
«LJejjLj .2 a-LajJI ^^S l*1I jj (_yl«i.! L4JL9 ijl i n'tVI jj Laj (jx. LuJl^o lilj 

4jLS_Laj i^-j-il o i ii -»J1 4j^aju^ajtj jLvujVI tLv («-aj CT-i^J ' ^. (JVd 15^' 
UeJjLj i 'I mi V aj I" i ii j ill! jj S j U '. 1 1 ^Ir 4jjJi^j 2 j ' iaj ' I I 4"n mi aj S_lL2j(JI 
2^iL>- JiJ LujJI ^^3 (ji^i D' (J^ Cii'lJ ill Jl^-^ UcjjLj jl i7cjjLl!I ,j^ JjljI 

.gjiiiill l-SVL (_Lta- mill (jic Sj^Ls 
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t--y^axJI uljjjJI ao hi in ill AJLcloJj ijluuUI 

Jl^_o-1_jjjjI .i^Lj <_>-2-*J (^ (j-^-i-uj I jj I (3^-° J^ ial iii-v"! uLSj j i^^lj^lj 
3J)^Lj ljr l\ TcJjLiJI Jja La J^t3 aj i ■■"' (J^-iJluJlj>JI jsIaJIj «LuVI fl j LiajJ I 

:^t 

. . 4j^jl>- «L*Jj-uIj Cjtj.il L$J j^l2 
. JjJir>JI (j-o CjIjjIj J-ij^jJI (j-a ( _ 7 l»- w 9 4jtL-ul L$J jjjJ2 

(I -J££) 

CjIjJ^M £j\ j j jl 2 1 1 a jj La c 3_j}Lj l_JsLjij (j I r Jj -" j i ..5"tl I jufcj 

H_gjJL>- j if~iC (jJLufc (jil ..! JjjijjJI (j-o Cjlj.il p i>i"t ufi\\ (j-a ^JlSI jjcj>JI 
3jLo (jii '^'^ "-J^ij-ui ^l^ 1 lillj CjJiaj . (_£JiJJl»- j .^^j i(_gj_lj|j_l j la^a 

tjl i n'lVl l^jl <n"n ill I '£■ i nj I j^La CJL£ <iLjj-L>JI jLjt^.'i/l (j-a i_2^£DI ojui 
4_LoJ2l £yi SJjjla i_iLi>-l (J^ii- iOU^o (j-^J-I Jl '^J^JJ-ll 43Lp» (J& ifS-ijJJJI 
/yi Cj-oI^L3 i 43 Uajl u oj-'-'i (j- a - x) **J"* ' ' a Ji^^ (jlS hi (3^-i (*Jj . 4xjJl2JI 
./a^jLaiitA C^so ^Lufo^l dJJj (_p CjJj3.}j i/<i^jljjlj jojiuLSj i 3^SJ| CiLuiojl 

ji i3_ij3l (j-o ' a»gSLl| oLa^s jtJl^. ' . i j j (jL? La 5x.j . n j I j la > ^Ir JlcL-uj 

t«Uj_L>JI 7-^L« 2U (J^j?e_a *La ^OJ J I <: U j ^e_x-i3 » Ia3 (j-« L$j2JL_ul (j-« Ja^l i ■" * 
j lu c 4-iK i ii ^Jalj^ iC*^o •» j i .aj (_yl>- i LlscjjJiJ i a^SJI pLa ^2>J IjiSL&j 
(JLla LlJc-jju ^Ljcjji L4JL0 (_p (JIlaj ""'I ajIaJI • a u se a (j-a Lijj>o jl aIJiJJI 
(Jj_l3JiJ La Ijj!l? I^Jl^ i_a^SLII dJJj (jLSLo jl di!i ^1 ' *'M .aJLflJI 4jlr 

aJi-31 aJ-J-C • ' ■ aJ3j Lx^a Jjul ^1 tjl 1 n'tVI 7cjjLoj i a^SUI doLc I J^Jtj 

ijjjj=j>JI CjIjJ^Li-j^lHJI i^& 4jlr jli^. La AjL3l-<ljjjaj>JI Cjlj^'i/I 2jo 1 n"t (j-a 
dljj'i/l Lolj .ctuJi^JI (_gj^=j>JI j .^.11 j , I aj .^^ ■ ■1 ■■■ Neoliths Sibo^JI 
4jjjcj>JI CjIj^^Ij <".q n"i'q n_2^£UI ^ Lgolg ^lic (_t1IIj lAjlJJ'i/l 4j^j*j>JI 



IS 



. js-ijJjJI (_gjjaj>JI j-LaaJL Lfcj-i*ac (j <i i nj Palaeoliths <Lx-!Jl2JI 



(_£j^>-lj dJLda (j-u j-ujijJI jj i intl (j-o ij~3 " SjIo i Sa^SJl (_yJ3 CxjlS 
i 4_4jj L _aJ1 jL^_^.^1 p1j-)l (j-« d J i c (_£jJL>o L4-1 .L_a$£Jl (^^ajl '"" 2 Ja (j_« 

C^jLs 1 <a-iJ3 1 J-a-lj (_gj^=-a- j i^ac liJLcji (j£<J (<sJ 4JI Q^Ii^-Lil! <-ijj.il I J-&>J 

I c j ^ flxm Lax. uj_)j_c£i£. (J£ j-ujUj t4jLJLXL« cLqjJuS Ajj^j>- jj '^"" <_£JLL& 
. aLc (JS. r"i_) daLx-isI *-jLl3 *-« i4jjjjcj>JI 43lj.il 4j duuijLa (_£JJI Ja 1 1Ju 0^13 
" fl j J £ II I J j a (jjjjjG (j^JI (j^Lo'i/lj J^LJI .jJjlj «_o 4JI . ■ la >. j I jJUj 

. <_*-ujjj'I cjI jij h_^L«jjj (Jj 1 Jl>-Ijj3 sLxjJlSJI 4jjjcj>JI cjLaLsiJI q-*a-> (jLs 

(jL£ Ja -1 Ll I liJIi (jl_3 i(j-^-«-o (njl^l (_y3 (j^-*- ' ^- 1 *' I mi'i I iil 4J| dlli ( _ T i*-aj 
ji j uijj '(j-«j lilli (_ T lx 13- i^a-oJ (ji Jjlj j ija-JLaal «Ll2j (_yjj LjjajjjG j '""''_' 
<L2-uq (JjJ ' - 1 ' 2 ■ la * ^ La *"" L_d^SJl 4_j_Ltf3j t . 1 j£jt>^ <J^>- 1 ' *° *1 * 4_iJ2ju i ^j j La * 
dJJj (".01 n'tj . Lgjlj-i ojHal jl i4 LtJtJ j'^'l (jil (_y^ i^Ljjio LLaj (jj *-* ' ""' 

1 1 1 1 " 4 j 1 11 >j ii_^_LjjJLllj SLfcLuaJLI *-oj i L^jLal mi"sI (jiLol ni m-^j cjljjlill 

3-jj_lJI ( _ t 3 dl-a- 1 11 a (jLtujVI A '^°> CxjlS jl>-VI /)Ajt-JI (_jJI Lj-iiaj-l CjIjJjDI 

SjJLiJIj 2Uj_p_u,!l Sp^JI ^u .41^, 42 000 (*J-aVl) S-J-jJiVI SpHI 

J_Lo i«LlLjVI SjJjill joj i^LlIjJjoJ.I SjJjillj lijjjJjjjJI SjJjillj «USLujjVI 
J I i4x-ljJi]l j j J 2 1 1 j'^"' iJ^J J " ^gSUI j'^"' (j J~ O L#JJ i4_uji lOOOO^jeJ 

j ^^ LaJljuj (a .J 5_Liji 2000 ^jJI 8000 (j-o) t±xjj^>JI (jij^^JI j i^ntl 

.. JlJJlJ>JI 

Lu 3ibjLj>JI 2_i «iUtl i_aj iSiSjI (_,3Lj j^ i<3j^j^ cjI^jJl23 l<j , .i > '^jj 

(ji (J1_S_lJI joJx. jaLu (jja_t3 iL*D!i x-a^ 1 Lj 1 Za 2 o (_^>- jl Ljx^2Jj ji Lfcjj^j 
.j-p-'i/l (_gJijJL>JI j ir-ull a I j 1 a ' I Jjlj ^ j"''l JiJ3 1 a^SUI j '^^ 
J_Lo «L1jI J_i) (_gj j" 1 11 U j LajLiI (ji Jl>-J i«Lui^SLII jj-Ltajd I cdJj «L-uljJ_i 
(j_a J-JJ-J J i4_Lflji>JI 4-LiigSJI jj .^.«tl ^Jtjji Jju (j» ,,J «1_uj/ (_kli 40 J^5=-i 
i_3^ii>-VI Ji I fljqiejj uijJl (j^ (j ni-v 3^LSjj a I La c (_yix. (_gjiaJ 4JI i4h<i it! 
.4_ul Ja LfcjjSI j^3 i(jVI (j7h<" (jllil-Sjj mi j II .(jjjLi>-'iil l j H a q niv (_gl (jx. 



t--y^axJI ulgjjJI ao hi in ill odcldjg {jluuUI 

3-«j*-«j*-i (J>L>J,I ^J-IJ J-±a-* Neanderthal Man (jOltill q\ m'tl) /cj-uLi o^a^cj 
(_yi Q^sej^jj i Lkj^Lc I j I i a a i(jjj^L>- IjjLS i Ijim t j-u$7i_aj ijjJjSiJI 4jjj^c 

«_ujj (j-o tiuJoJI j Lajul /y3 (jLtujVI (jSLa-i tLm^SJl CjLiL>J,l ^ La i ul^J 

i ^.^.jtl (jjj_<_u LiS n—S^Lii-VI aLxj Lc£. ' flJlaej (juiUI 4-i£ < j7h»"i CjjLS LLoj i_b 
I d * j o >■ i«Qju_Lt_a Jj-il^Iaj t«Ld3 7cJ,1 4_k\3i_>. 4 1 1 ua tpjJJl IjLjfc p i n-v ^A-tj 
(_, I r (jL^ I J^Jj . «CLu!jij (j-a fO-^-j-I' (_jlr i LuLuia. L)l i n'tl (jL? 4JI ^Ir Jjj 
ul\ L*L ^1 i<_dJi (jja^i^L 3_uLuJVI » lia-a *_Lu jjl jljl lil iluJoJI /aJjJI 
.j>LjJ,I (_£jL*_aj j I g-jjfl d ~j la i •■ (_£ j-ll pJ-iJI J-<k liil i i7tJjL~JI (j-a j^i-T faJ 
(_yi-C ^jjx-a (j_a _>£l ^"-^ L*Jjj •tJaS tfJ-J-" (_y3 rtjiTi i nj 2-j^j (_gl-j^i!La 
^j-«J *^>->- 1 1 * (S^-a (jjjjtjL) }t-<i_l1 i«u ^laLiiu (j-« 1 * i^>^-a Llc j e-'uj 4jLl>- tJ3^ 

LLij^ji 1(_ 7 jjI< pL'V (j-° ~^1 d-* 3 " ^J i<: i-i^ u-uJ^j Lxj j-^jJI p L^ (jjSLj V i/<u 

^.il^JI ^J ja £ ^ Cxj>o d * i n"a ^ 2 Ja tJL5^Lj Lc_ilj i^^l^jl ' la i --J Uixtla ^Li^Id 

(JLix.Li i— t--y.tj CjjI£ djLjialaJI (jlS : i_yajLii I (Jj-2j LiS jl hjujjJI (jLtj^ i _ 7 i^- 

4j aLS La Jja- i ii_) L^J . UA*->~t jL^J'i/l (_gjL^o Cj^£JbL9 i^^cbUI (^ (jLcujVI 
.4 iijotll (jLjJ^JI i_ul^v J^ls (_^Lc- '^^jJ^°J I S~i 6 i <~>J 1 ct^- Jl-*^-' (j-° 

i(jl i n tVI 7c_jjLj jj-aj (_L>- (JjL^- jjfc ja3 i ajjOlj /o3 i«LajJiiII jj ±AJl J ijj 
•»• j i <3J J 3JjL>J,l ( _ T 3 7=^~=-y J ... jl-^jj! Lgj-ijJ (_^J' Cj^LajjJI (j-o -^ielL ii U 
jl 3_j^_ij_jJI (jjj^Li CjuljiJ ^c OJe-ill isGjJoJI ajLlJ! (j-a I olr (jAl! ! J-<fc 

.SLpJI Ojui ( _ T 3 5j^ mi J II 

(-iJL_Ljfc (jl 47c_jjLjJ1 '"«■ dla. (j_a 3JljJl>- cL^lLv ^^ (_^>.JlJ (jl i _ 3 -L«-a (j-ajjj 

j j c pi j "■ '« I f-Jut^j 1 3_pc_jj Li! I uiiLaLsJI ,j^ iLdJjj j>jui (j-u ^Lj^sLa Ijl»- 

(_£_^>-l ' " ' I j ■ i^se-j 5-jy^JLl I Cj^La- i ii II j i^ac ^Jlj-uJ i4ji }l usjcj i 3a^Sj| 
(_^ Jlj=_1£ . 3Ji-l Jila CjLoL->- (_& LcJ)j i LaLaj dllji^ q ih! j-a^/l (jLa . S Jj JL>- 

igj II ^1 L^J^al jl iSj^jJI u^>La- i nit LujJI v2jL>.jJLt.l CjLLlL iiJLvl 

I J 'uc CjIjJ^I ^-jLu ijjiAj (_gl " S^SJl (_y3 L&LiJl>.j (j^J' Cj^LjtjjiJI (jjuii 
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6-y-^uJI uljjjJIj QluuUI 

CjL_vjjJi,l '"«! a I se a <i_iJL_vi j j_c ' ^j la II ^j'-^' ' (jl ,*_ ■~ 1 " 1 i "' l_U jjj . I j u£ 
i ' *~>" ^"j ^liL?/*' i ullj i _ 7 SLujj 2lj (J^ILlIj i ullj i _ 3 _LjJjL^J,1 j <^*tl cjLi]_W_a ^jt-Aj 

dJJjJ (j-Aj JljJL>JI L^Jjo-t ,-.! JjU.Ul £y) cui^ JjQ La ^1 SjLiVI (^JLc 

^JljlLsJI j * — ■ -» T 1 jjul 2j^j**h ii U S^lLaJ! (j-o aJlS^I sj-»JI IjlcLo I j*.;'!'^ f-23 

4_b-u (_oJi 45^_*_b CjjJlS SJjjla 3^112 i__oLjj (J-\jJljJ_v (jj) Lac 3>^ Lr^J 
Lai '(jlj laJI jj-a iZcLLlo Cjljjl I Jj" Cjjjfcjjl i«LlLu!i2| 2_aLa_iJI i nac ^^jfc 
(a_L«JI Lb J Laaj Lilljij j (j-J-II tuiaj aj) uLl>.| (__9jj<3 (_jjJI .2jjJljJI (jjjjiJj!!! 
(Jj-iLSj . «Lb-u <_aJI 120 j-x-L) LlLlS *_2j hjLlujVI jj-laj CjI^_l2 (j- 3^-c9 (_j-ll 
j 4-jLl_v i—i I j < nl— J £Jl^-i 4_oJjlJJ Cjlji^iJI L^laj itLut-uJaJI 4_u-laJI CjIj^SJI 

. sGLzj 

4_Ljo-L> ""«! al S-i U dJLiL-u ^gjs>-\ Zjj£ l*JJj ^jlji'.al 3^_Lill (_L^a cj^Lvj 

.4 j I j i".al *j J a II cH-^ '-° (*-'- u W '"mo i "J *(_5-^< I J *** <— 2j-*j -iuLj V . J^a^l 
4-lLc (jlLsj (_£JJ! Ji4*JI (jJI l_Uj SjIjmiVI Sj'iill ,JjJ3 La CjLaiie-a Lb *->-j3j 
2 _ia it I Jl^jiJI I Jl^Jj Pleistocene CjJl^-^I J^jlII jaj-J .^^j^l CjI ails si olr 
("11 1 n'lSl i0^ja_3 /. a 3 .(jl 1 n i^l j j la " (Jj_<jijJj (jJJJI »l aUII (_JjJ (_?J-^ 
..aooJI Laljj (jSJ! l4JlSL.it 2_pJI fJUJ! CiLI^-p. 
c_oL-u (_ylJI 'jjt^'tl 2Sj_»- ,_a i_!j*mil JL9 (jl 1 n'tVI (jlj (j^l^Ilal i__!l_ufcj 
.^LsJI 4 1 1 n't jj-ab" t^JI .clil a 1 nil oJLjfc 1— .-luTiSj tjJ 4Jtj .(jLajJI dJJj fjjs 
(j-Lmj" 1 ih! it! I JL4l CjO-v^/I J14/1JI (J^Lu^a ^_£ . ( _ > iij'^l ( _ 7 ic 3l_pJI Cjtja 
3JljJl>- 4 \ 1 nl i n (j-«ij c^^" ' '^* I IjLjfc ^-^J ra3 {jaj ,L_uJL>J1 I (fei j la a J_W_ij 
J 1 a a-; .Quaternary («_iljJI t_t2_»JI) joj-uLj i~mo m .^oJLaJLI TtJjLi Jj'^'a £yi 

(j^La ^1 J LaJ J - ^__) J— - . 1 1 (_2^C ^^3 2'nii 1 aJt 200 2jIj_3 1 j'"~ A^jJI-LoLaj 
CjljJl_»JI /oJjJI *j^3 L^Jiij (jjJI J_vljJ,l t^Jb dJJjj .(jjj-vVI (_gTj fj£ AI^m 

• u^jzl (_yic 2j^ nut I cjuIjuJ Lijjj 
j_a j_lSLj_lII 2_jLc. ^Sj jiii (jl . n'tVI (jt i a. ) iaJI (jjj/Ut^ {_yt (jlS jiilj 

i-iUj .«LuJlJ(J, I Cjlj^iJI Cjlji^ia ,_JJl>-I .jLa-^-al tj/js 4~-r\( utj «Glj_iI «_Lu3 
jt-jllb iCjJ_v2l J4J1JI 2j| Jj ^1 «^3t I j aS Sj (ji Ij** I L-u ■ "I Jiii (j^jj,jl jdl (ji 
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t--y^axJI uljjjJI ao hi in ill AJLc&ij qLuuUI 

(j-o ^pLS i Jl>-J La lilli (j-°J • Li^* - ' Sjjsts&iJl! 4-aLLa^.j < LJLc 4j^jaj>JI OjLij 
(rj-*l^±&) <jj-2 "*j1c. IjLM^ (jLujV iJjL-u^I dial! AjluiVl iiajVl JjJ3 La jIjT 
i(sjJl2JI (jLuuV I I J14I lrtiiitt dlaJI 3_<_olj Jj j Heidelberg Man dll jj (_, a t ,i'°i 
dJ I " \ 4J Jl^v^j V i^J-S p-x-jus (jl i ii t2 J-^-3 '"" flxaJl t_pajLJ jj i a3 (jSLal 
. jaloLsJI LlISj ( _^ (j7ij<1 (_yll! 3^J^J(J,I 4j^ mm II (jj/Lcv^l (j-u 4 j j mi ■ "" a-uaJI 
(j_a 3 a J aoX I S^laJI jl iS-tLuSi j?l JjJS La *.~*tl 1 , , u |jj ^^a ^Lc dl! j£ 
(j_a (_£_>^>.| «I_lCj_L1 4-jj-i-a. LjLSj f_ 7 i^- iciuJoJI ( __ r >-__4_a-L»JI Jl^jiJI CjI^j^ 
i4_l3 tijlr !j>ic (jl£La (_j.II 2 j i n't Piltdown Man QjSJh q\ mj| ^om ^yXjLi'i/l 
i7t_ll jo^c^v (_yi^. <— SjjLlII ^J Vjj-oj i4-a^aJ>Jl jjjj^aj Ji-lcIj I^LL-soI ^^S 
(jl J^j-JJ -Ji^ 3 ^i>i>^ t5i>^ J-^- 'SLpJI *Lo (^ idJIi 4_l»-Li^5 .iLs (_£ JJI 

(JjjLl>- ^1 ?c_a i la i -ij" ^ (j^^_t51 t/Qj?ej>ij1 <-L*_l>. [j^ t(_-pJJ jUi-Jl (jLcuJ J(1 LiLIii 7c_a 

j «Uv!jljjj j-i-^l 4-31 a_ua <-^j->- (j-a 4_lSLIj •(j'^' <j"'j , " t (_7J-!1 LujJI 5j_> mijII 

I ■J7 - '' ul^Iat <_j_s12j (j ni-v _o^2 idDi *-aj . <Ji*jJl»- jjLcuj! (_gl ?c_a (j^ «LuljiJ 
t_)j^l 4_jl_j (JjJUl (jSLa-J (_yi>- iti<jJL>JI (jLtujVI tj/jz <&Ase^s>- CjLoj^a ^^S 

<il<'^ (^ Ul i .I 'tl (jL£ (_g JJI JLjjjLljJJI (jLuJl (_^a '~'l *.^ll ^ j^ ^ tu!j 

3_j^ja^>JI «Gljj| (j-aj i«LJt^ ' " 1 1 a i oj (<s^>- (_>a til! j (j h^»'m La£ 1 4J IsJu |j 
■ jn i ? II j jL-LjLaJI (_j-3 «GjL$_aj 4JiIj^v (j-a J iJ}Jl>-j -> '^ Cr^- J^ C7-^' 
j I j i a II I Jj^ (jLtujVI Jot" i ul (_yjJI «LajJiiI! 4j*Jjj<VI (_>^ju (2-JSL^)(JiLaj]) 
CjJt^v'i/l Jl^jlII <dJ_MJ t IJr i^>[X\ i_jjfcL_LC. (^ «IjjJI (^l 3ji^j(JI (^ Ijlj o" i nlj 
^1 ^^i'iI i^^cLjjJI t_j-3 »JI 3linliii (_>ulj ( _ T I^. f-^=>J lS 1 -*-" Pleistocene 
.(^t^-j^jj-^lLJI [3."" lS^' Pliocene j^-QXI tiua^JI Jl^aJI 

jl ^LJ.} aJl^j Jiia i(__J_>j>-i CjIj ?"i i ii a ^^ OJe-Al /yXa-cJ (ji (jVI I nlr j 
j i j j ' II '■» ijL^_i2l '"«! j La a jji 5jJi,l ojui JjJoJI j ^" , ,. 1 lj i LiL*_>_> /ylajtj 
CjLljLSLII >_L.a_-^- (j-a d i ■'■■J a ji 4lal£ r-iLaj (JjjJeJ t4jl '^_^ oWl ^j-aLisJ 
Jl^c L4J (_j_2_LjJ i4 _Lxa-Liaj ^ L^jJ I 1 " 1 1 » aj> 1 1 (j-u jjiJjj o" 1 ^*" 1 l:j - 1 ^ l?-"' 
Cj^L?ejjj L^JLa (j^ipjijj t .pLSJl (_- r b ^ts^JC& (_ t 1d1^jIu (_^a i>jjL>- La ji -^ LLaajd 
(jLtujl '">■ djje^a (_^c ctt J tt- J l (_- r b pjj-ilJl J_t£, 4_ji ■*■ t-IajJ LdJj (_^a 4 cLl>-^j^_l>- 
dJJji^^yjij . 3_aLi (_J-ax. 3_lla^ 3_^jj| ^jLsJ.1 lIuL? jji-Lll,! C^jJoJI Jl^jJI 
i—iTlSLj I gj£ jLjjVI (j? dilj iCjJ L >-'i/l J^tll (jl 1 nil (_^c tix^tjJI Sic <Jj2 (<sJ 
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ft-y^JuJI uljjjJIj QluuUI 

(_gjj|j ij^^j^l cjLajLaj joJL»JI 1/y^.jJjj^JI jji JlSjlJ^. 7cjjL1!! i^jI^j i7tjjLl!! 

4_*_iL<_a (j-C <Jl*jJij>JI v ' uaj (jJej i_£JJI ji-QU ti<jJij>JI Jl$j<JI (jl_i Uj_iieJ 

L^Lal(Jj3j Eoliths <b^=-i!l jL^vVLi cllSj^. 3_uIjj^5 vIjIj^I ^yl^^lc Jl^aJI 
» L^a (jij j_ujillJ! (j-o »l oUll (3^-x-i (_7i>- iS-bjIa ZjHal 'Li^ ojSLiiLA ^^jLcujVI 

, 2 a \l ,^.11 ji d . j , U 1 1 L^jjjj, (JlJI dJJjj i ) '^*> (j^ CjJjjj/ (_yjJI njljj^aJI 
(ji 7c_G3 lilj ij^j^a-SLuJ jjjcjII! jLjc^-Lj LkajjeJ (jl£ (_g jJ! i'l Mill Jii-i Lajii^. 
4^e_o (J-i-s3J LoJl^. VI iCjIj^^U ^ ni'ina ojjiaj (J^L>- •*• • • aJ joJ (jLcujVI 
^LAx-l (Ji«-l i4j^j*j1!I jLa^-VI ^La i«L23jVI (Jjvlj_o £yl «LLl*-o <il».j_o ^1 
.Cjlj^al x-jjus ( _ T 3 <_JjL>u (j-o (jLjijVI Ij-A JJ A'i\ t La I i i as- 

(_gjj| PithecanthropusSjLv (jLuJl «LJl . .3_<JLlll SjlajJI ojui *(_^>J r<u 
3-iJ3j mi 11 S-Sja-UI ^^3 jL^jVI (j_a j_^j I j j . ..ji (JiJI 5-ajIaJ I ^^3 ohLaJ ^Ir ^J£. 

3_L^ <_i!l 300-200)j^LiU tiuj^JI jl^«JI <jLif i^Kj-JI SjLv S^^jj^. <j_a 

ULuLjclLi 4_l2j^3 2| 3jLi!l ( _ T 3 CjJl>-j i_^^ LjLSjJI (j-«J i(j-iisL>JI (j-oj (Jj^ 

1 1959 3 iin ^jJjj j<3'~" cr 2 'Leaky ^^-S^J jjj^jJ! Lgolg jj£. (_yl!l <Lu*-«j>JI 
1978 2 J. n ^^a O^ 1 (jl < "*') 3-jjj i nVI 3jL2Jt (^ I gjjg ^li^. (_ylll LjI a-JI (j-oj 

L^jjLjljj 4_»jc.aJ>J1 i . o>l i*aJ I Jljj-o cluli L#j| <jlaJ (j-ul^-cv uLSj L^J(-o J-^-JJ 

i3j^ jj^jijaisj (oiejia tils «U iZinjan thropus ^^jsojJ! q\ m'tVI oLula 1( _, olr 
(j_o /T ~'~(i nl L4-1 (jJL'JJ (j-«j i4_uji (_iJi 600 j-xJ^ (jLtujVI <_l!1Ii j-*^ j^J 
(jL£ LjLS-J! llLLj «uk: cJj i^jdl ^ujiiil jjUuJ)/! ^jl (j-JjlI! < hn,K\\ tiili 

SjjLiaJI CjLJI^jj>JI ^_ya 4j! Jx.1 T-La^^^S (ji <" 1 11 j j 3_j^5cj>J| oWI a JlJt" 1 n_i 
t>Jij (j r aJl^I (j^ J-^-3 . L4I0 (jljj*. (_yi Ijl^JLA (^jSLj asJ sl^JJI (j-o 1 ni^iil 
aL\ *3-"< t nl ^j-^- (jN '^ ^ '" V ^jLLul i n il ^j'"-^ '^ 1 i^j ^_3 ' J (J-^JtJ Li ^ri -4 ^ 

jjf jjUuJVI c-l Laj ■ ■■! U tiili V^Jj n_aj^^J!j (jmiU cjVU. ^ SjIj^U jlJ! 

. JLulj (j-a SjjLUaJI Cjul^pJI SjLgoV 4jLu-aj (jij 7-^LtuJI a JlJ-"i i uJ 
VI )«_£ljJI ^^^ (jLtujVI j^Iaj 4 . t A i". 1 njtj .«L>J, '"" d-uaJl oJl^j (jJJJ J-*J 
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C-y^axJI uljjjJI ao hi in ill AJc&jj qLuuUI 

7c_a (jl Ju>.j JlJLIj i 4_*Laj?s-4J»J i _ 7 JvjL>J1 ) g la 1 1 jj laj 2i t«l^s_a jj kj ^ L«a3 
^jLcuJ^I tcJ,I joj*j>J ^j^l Jlj>JI l_i^o joj*j>JI «Ll>-u (j-« ' La _■ gJ 3j^>- (j"-" 1 - 1 ! 
CjLJjI -i j ag-j IJlJ Jl3 (jli 7t-«-> i«Lul_cuj2l <_j^a->i (_^£- (j^ ^' l£' 5j-">i-j-« 
jJl!j .^jjS Jl>- (_jJI 4S^L_u (_yi^. 1-taj i ""' (JI^J V Cud 5^j_jJL!I (jij isLufojl 

:(jl Jj-j 
<i^ a.M * ^liajj 3 >u 940 ^1 900 (j_o ojLj. (jLcuJl ?t_a 3 tA'al ^ 2 , , „ 
a I Lajj 3 *u-u 650 -520 ^ilU (J^LloJI Jjx. ?cJ,l SJa^La. 2 < i nj .(j^aJLi. ^1 i nil 
?c_a 2 tVal^ 2 < i nj t 2_ul i uJVI 2JL>-jJ,l i_Lj j<sJ (jlj iSjLcLaJI Cjli (_,lr d Aj"a\l" 

j ■>■->* 1 1 jjLuJVI j-jx. 7tJ,l 2 t\'al-^ 2 < i u Lai .3 /n i n 1400 (jjj-llj (jLcuJl 

. 3 ajui 1 500 Lr $°t jj-oUII 
j^i-Qil cjjJl^JI Jl^aJI fjJs (_>iLc. jjs «ul lr SjLv (jl i n'tl LJju I JiSL&j 

7-Lse_al (j_a 1>tH-^ Jq-j^I 4-xLajlII (Qupl5j_aj p^^' -^ ^ I t uS^lII ^_ulj_) ^-L>- 

L&jjjijj <J a] (jJa.ll I «lSLLo ^Jjill sVjjfc i-j^-Aj (J-A o^Jj (a^JiSLlaj (j-L)Jir»JJ 

(jLujjl 71-3 <_JLS (_y3 (jl ■ U^M 1 I ( j_ a 4J| J_u l^J-JI (_ji>- t-iljJJ f«J *(_j-"' -il J-3 

4_jI (j-IaJI j_j£ij i (j La * 1 1 sLlLwlj J i ajj (_yill (_^L>I-UI f-i-*^ "-^J-^-k -^ *J^" 

<j£xj La JJafj .2_uIjj 2JLv ^ 2j"j'^tl cjljLi^L! AliaJ «ujJ j^Ji as jl£ 

4l£.LflJJ 2_UJi/<Ji,l Cjlji^ill aI JlJ-"i i nlj Lllljj'i/I «_u^3 (_yi (jJj^' «QjjUtA aji 

. I^t a Uj ■ ii Jl 
2_jL^Ji J_t2 I ^j j la ~ J-aL^ cJiij Jl3 (jLuiJVI 2^12 (jl /oJjJJ Ji^tj Jl^Jj 
(_£^Jv| 2jjjiaj (J^-Ijjj £y£. O^e-u jl UJjl lil LiJij jJvQj,l CjjJl^JI Jl^jJI 
iaJl^I (_ 3 _»-^J^ t l». ' J*~ (_yJI LoUejIj J-^J-J-J (jl I nit* i— <jg-c3 ' ) uaJI I jjt (_y3 

I^JjSLj (jl (JjJs i - j" a I Ja (_y3 (j^l i n'tl l^j^jj^aji^'i/l Ljjl Jl»-1 (jl cujUJI (jSJj 

5 Jj-5JJ 4_l^vjL>JI CjI o i ii II (jju-J (jlj ijjjia Jualj ja^Jji^. (_y3 (J^jjLcujI 
ijJvLllI (j^jJI I Jut i_^>- (o-^J^-Sj .•" j * ' < >• (j^ 7'3 J ^31 JukLij JI^j V i_jjI£ 
itdJj (_,J3 J_ujJI t_xjl£j OJcv'^l JuJjJI 3jIJ-i j l_<jJ^>JI Jl4«JI SjL^J (j-aj 
/t_^_i I 'i Ac joiajj ..i_2j^j>JI j-;^- (<u i Sj^jSJl j-i£. (oj 4x-iJulII j^j^JI j-^. 
jjX. i(J^j>J,l (_jji3m i_jjkl_LC. (_y3 Jjui (__, i>io ij^iiSi (_, i^<ii (jl (jVI Jlt j e- J I 
5^>-LLa 4j1j (_ 7 jv^Jj_jj>JI TtJjLlil 4_u_ullu L^jLajt (jjSJi (jlj .. 4_l>-^J^_l>- jj '^*- 
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ft-y^JuJI uljjjJIj QluuUI 

i_g j.11 jj>.tlil vlijo-'^l Jl^jJI ^^s*. *lj>tl (jyJI cjjCLo! >j gc «_o L& jJila Ijj!£ 

.(_p3j2l T^jju (Jj-i-^3 (j-° *JijJl>- 4-ojLL> (j-° (Jj^l (J-i^adJI 43li Jl>- ( _ t 3 jji 
C^jl^vIjJJ LoJlI^-x-iIjJ! c^2 aJI 3jl Jb-iiJIj CjJl^^I Jl^J-ll ^j""' 1 JlSj 
(j_o (_j_iLjJI (J-t-a-d-ll Ijij j i ^ j ■ La 2 1 I 3jjl jJI (_yJI flj-S^ 2j a 3-jJljLsJI ^ S-iiaJI 
(j-il m'tVl /oJUJI tjL) LaJ-t£. ,_£? iLu>2j 3-u-u (_aJt 12 -20 j_La i_JbJI Ijjfc 
CjJlj*_j (j! «Ll jJ^S J^S (jl ' ii i^l (jl 7c— c^3j LoJlJ-Cj . «GjJlj»JI -Gl q i ii JiitjJ 
Jiitjlj '(_3->l «i i n->JI aj^laj j o'( nl (jl Jju i ( _ > l3j2l 4->-j (_j-^- Lj ^ u^LSjI 

cQ^Llx^j tcLt^j *l air jj IaJ *_a t(_ 7 £.LaH>- 2>1 *jj LaJ i qlu-ul a cLuL^JJl 4jj^_co 
, - 1 lj .Si j- l_^_i i U , " j I ^itl-^aj^l 4_ujLv ^l"^ 1 - 1 (j-° '-^ KJ^" Lr^" d 'y *MJ 
.- 1 Ja-dJ I slj^vl (_jJI (_Jjj>.| «Ll>- CjLcjIS (j-a 4jla Loj a-aV(j1 'mill (j-a i— SjJal 

.^^JLsJI I 'j i-ac /_i 
oljsoLj j j i ii i (jja_La )«jljJI ' . JL>JI jj ua£ j»Ji^l j^JI joiaJI «_a (jil LLiij 

. ..^JLflV) 
J (j» II (jJI CjJl^^I J g-» II j_i£. JuxaJI (jjiaUl 2 alk ^ jVl jJaie jj 



^^Jl j^i-Ql,l tiuJoJI Jl^jlII (j-oj ..tiJlill ' . .S — tl CjLjL^J iji-LiU ciuJi^JI 

jJl^j njLoj'i/l dJJj jl or ? jl (-ini't Vj Miocene .U ...j'S?! i±uJlj>JI Jl£*JI 

.. L^olj^j L^jLjI '"< j i n^p ct-'JI "^J-^J-" '"'I ajJaJl i'l a i n pjjutxj 



Oligocene >\mll <^aJf *Af feU f*i 

L$_aJJ3lj tiJliJI ' . lSjJI Jj i a^ 3 1 1 nli ii (j-a J '^»'a Jjl ^1 J uaj I j£Lij 
(±JL5JI ' . i a^JI (J^aJaj j-Lp <j j»t| ojuij Eocene iJujJlj>JI jj*j1!I ' j^ j-*J 
i_ji>JI) LlA "Inn »s| (jLa L^JLiiuJ «ljVI Cj^Jiju La^o O^-lj i4_uji O^r!-^ 30 ^jej 
'" JJ &aj\ *\ ' ii^l (j-a aL& (0-cu3 31_JuJ jul «LujIjj ( _ t 3 -" i iaj 4JI (Jr it (tijQjl 
iL^_aL^vjl (_yi I (j "i i -v i (J-a^>«J 'iJjJ^ »l '""n nl J-a ojlj^l J^j njjiiia x_Us^j 
( _ T J-C JJl-J 1 1 (j •»■ i^i t ajJ ( _ 7 i»- «Lj^ (_J JJijjj i«Lcv2l 4 !S i n"t ftt^>-j -i^^-J J-^J 
^_a^1 ^>-l (jl i n > 2t 1 g-a i"i t i~i I * >■ t^L^Jj Jllj j j la " II (J_>.1^_a (j_a «LL>-^_a 
(j-a (j-ojia L^jVLala.1 ^1^1 (_y3 Luk (j^ (jl i n'lVI CjLjI Jj Llxjl^ I jlj . I c I U* , „ ^ 
(j£, cit J tt- i -'J i(jLa^J1 (^^x^La (_^ t Juul «Ll>>^j^_l>. «\±>.^_a ^1\ ^J 2j * * (jl JljjH.1 
' . iA>JI ^Jj '"» (j2 L*U!i i(_p3j2l TtJjU t_lLi>-I (j-a (^LlII <_JL>JI (_y3 ojjj^ 
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t--y^axJI uljjjJI ao hi in ill odclojg ijluuUI 

. i_k>-lj|jJI j La£ J o i""i ^LlII 

. L^ie-o J-J-*3 La j!& ij i«LpJI CjLcjISJI (j- J>^ 
-«L^t_a ^ ^ 9 1 3> f^*-^ J '^* * (*-lj t«Lu_u Q^_iLa «Li1^j9 *j _j g la s JlJ <_ 7 1^ ^-« Jc9j 
J (jt II JjLlul Jl ^ : ^1 'LjJjJ' 4-uLujVI 31^-j-U ^I-sUJjlII (j^iti jiaj ^ 
. Lu>23 3-u.u (_iJl 200 (jyJI^*- J-La !_£? liiO^'i/l 

tj i nl i n"(t (JLjUjvl 2 «L)1 »jjU"tl (Jrr-*-* L>^ ^^j^ Ct^'* <( ^> '"' ' f (ji-4-iLiu» (J^-^- 1 
Jj-»-"i i aj i ( _ > ^>L>- i-jji^jj Sji^ilo 3js^j_2JI (ja i L#J3jjLj Lii 3js^j_2JI (j-o (jLcuj^l 
J^Li. «U LxJ JuS q\ i njVI (jl^ lil t(jl i n'tVI i_xj^3 4_Lo JJ tall ^1 Ljj*j^-ifuJ 
Jjl ("ill tc_Lco K±I I ij IjLji J£ 33^ _J, i5 'f\3^' 3-ai^J J-^' pLo-S 2 '( i ii (J3t!-'- 

. (Jl <h"ii iiVLl i <*j . ^T.tlj 

...jjUujVI jji dili 
t^jl^-Lj^JI p I o I c j la * 4_£>-j (^.a ^jLcuj^l i _ T 3 j la i * ^jl Jjnll (j-* cWj 

CjLujJUI 5j3j-a jj-o Primates Jjlj'i/I 2l_..^'a ^ ^jl^pJI »| lr JlJLc (jl m'tVLa 
CjIj^JuJI ^1 jmiLj LJLp-I Jjlj'i/I u <\ i n"j Vertebrates CjLjjLlill SJLu^s <j-u <j-o 
LlUJI SjijJjJIj Hominidae u mU^/l ^^-1^. J <i" nil •" j' a j'* ^^aj lAnthropoids 
<_JL*JI (_£ij-I! (3^-Ij i«Lc.Lo^ pi in'lj tdoLs Jl Jo£.Lj q\ in'tVI Jj-4jj Siminidae 
■ fj-S l— flJLJe_a j»J-J-II "=1-1 Ct-J-fl-l (_5-J-II ol-j'j-*J (_j-ll i ii iVI p3-<-II o' J-* r\9i^ 
j-J-C. l_3^Lli.l i-dl i i» q\j i4x-iJl2JI Cj Lj^jL>J I ^1 i n'tV 2_i i nJVI (_yajl i^a^JI 
j<s_<-ol (*J-J-I! 'LjJ^. j I aj (_£ JJI (jLcujVlj i«Ll>-u (j^ jjL<L>JI ( _ t jj/uI (jlj JjIs 
(^CLjlu^lJI (j-TioKII (j^-Homo Sapiens Jj-<JiI jl i_3jIjl!I jl (jlal-iJI (jl^^pJI 
.4jj,|_j$ ji jl liJIjjl jj jl /o^aji ^^Jjlaj ((j-4yl-j-")j!>-^»J ct-'-»-*^ (j^>*) 
j^>-VI ( _ > ia_«_jJI «_o (__>ia_«_jJI L^j^LcLJj (j-oj i«CjJl^JI a j U 1 1 tlL^aae »Sj 

3_ijL2ia cjL^>. (_,i^. Ij^ i""itlj IjJl>.j t_dlj.}V! i_gji [jL-i 3JjLiII ^jj *^^ '— 'j^V* 

IjjLS ^^jIj ,(j^_l_u^_U,U (-_2j^JLi,l (_ 7 JV jJ^_(J>J I j .^.* II JlJ_« i^jjL^JI ^JLaJI (J-* 

tt_S^ju La (JJ-S 4jj_tiiJ ^ 2 ■ la a ^laLul ^j1^_jj>J1 (j^_j «Lla_i_u^La «UL>. (^1^. Jlj_«^j 



21 



ft-y^JuJI uljjjJIj QluuUI 

HjLtujVI I J Lu (j-oj Cjl9^Jl>JU (JSLI «LLx-o 4jJoJj>JI j j ■ a ' 1 1 lLuLS jJila i4_a-u 

ij-a (J-j-2 (- I -v 7c-JjLj <tJ i_2jju V (j.}L*Jllj SjLjejsJIj a LkmJ I (j-« L£C.Lcoj 

j uzal\ j_Lo iCj^HI! ziuJLaJI /oJUJI CjIjLS (j-u <Lul i n'lVI Cj Lc LjjsJ I j I mi'i'iI 
(j\ i ii t VI «Lj-3 j-J-«-i (_£JJI tiuJij>JI (_£jjaj>JI juu3j3\ e^\2 joj (Jj^ll i_£jjaj>JI 
ijLLtlj CjWI aI Jiitlijil (_,i^- SjjJOIj I'U^.LiivVI SLpJI (_,-Aj i£ulj-o jjMj 

3Jj_cJ,l jljJlJ_o *-bj i«lHjL>JI aLoj lill Jlj dJLL^a iCjLs^L>JU ^jL<-u jj^ - < ""ij 

g I o 1 c ^jja * * J 2 j * * j tCjL9^_L>JJ J un ^ uLflj ^ o i n t ^jl L#J ( jj>" ( nl ^iJi 
jJtljls^ (jl^jjtil «Lclj_ca ^^3 Jj^l a^\-uj AjJD (jLcujVI (jl 4j^ Mijtl CjV^LcuJI 
(j-o i«Lcjj sLbl ij-uj ''-'i 1 «Lclj-^ (_5-3 /o-A^flj ^j-tQjl ojl_Jo aJL2j joj t4jt-ulaj| 
CjV^ i n II ' " i a I j 3» I j<sJ (j-oj ijS i nil xjslj^ ( _ T 3 4J3j_aILtl Cjuljj cluLS Lufc 
clj o i nj sl_<ia_u 4 j i i,yij CjV^L<-u CjJoLs n_3j^JiJlj t-LLUj (a-iiaVI in inej 

■ -i b. .11 jikJI 3linliii J_^. ^ylmlAJI tblj Lxjjls (j^L^tal JLs jJUj 

j<sJL«JI /n i ii3 i4jLcj ^'^ I flija-l tj'j JJ i_«jfcjLa (_gjljj jLS L-jJtlXja j_& 

J<Tmil Lxj <iK oj^-ll jj' a Macrocosm j_u£L! I La La j_l«j^5 j j_u^ i(j^J.Lc ^1 
Loij i3_jjl_oj d—LJijL^jj 4_l>-j|j <_jj!j-o (j-oj i4-tLimj Sjj^Lc CjLcjLS (j-« 'Lj^Lc 
3_i_aLji 3_ijj_o ^yJI j-fl3jl j-^ijl o' lS 1 -*-" pi in'tVI j j *» Microcosm j _;« i^aJI 
(jl 1_4^ . I J "'j ' Laj 2 j i j J j 1 1 3_lJjJ,I (_yJL9 ilajjfc (jlj i Ij_uJlJJ ^La£. I JL>- 

^ j i^a S I dJjLij ( _ T 3 )«_oL>Jlj (JjjjjsJI (j^-I^JI j>j_ujij ^jjJI j'Ciill (jLSj 

: J^UI uS L<^ njLcoJVI 
j m j I aj JJ j a dJJIjJ 




(j_o (_L2JLil iJjjsjj ij 1 ^ ^-^J- OJ^-" '* Ju * Ct^ (jLuuVI 3JLSLo L^JIj Loj 

. Lifcj_Lcj (jLcujVlj (jl^jj>Jlj SLpJI a^^Lc (_P-o isCbji^JI a^LlII ^1 ^ a i alAJl 
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6_ij_vHxJI uljjjJI ao hi in ill AJLcloJo, qLuuUI 

..j-jT (jjj Liaj-i Jlilj :j_>L2JM (JJU-JI J_$2 a-1>JI L-L_j_aj 
la se -*-j— i (jl -" J i ■■ fl iZ jj l^"t1j ^j i ii f 1 1 »1 olr 7-1 lu ul LL»L_u Lblj Lifs 
ij-S-Jj i(j^ i 1 nil <_2^J| jila M S<~j I J 1 n-v (jl 1 n'lVI aJ-Sjj pl^j'i/l Jj-*-) pJ^J 
jl 1 1 JLc. J ii-i t j 1 n J-_vlj j J Vi "1 t L-j-c-jJ (jl 4 1 11 nil 7"Ll ij-a r" (j m,< (j-a (j-u-J 
J-i-- _sj\3 /oJ ^^cbUI JjtVlll (J-lVj (jl L-Uj (_--3 jj-*Jlj .tc-vj-o Jl>-Ij J^__b 
jaJLc f<s_il>J-_-C f-Li-i (<s-!j i4-*_vlj-!l j j llaJ I (_>---*-i (j_j5>J (jl o-^ >-&! (JiJjl2JI 
»l mi tl J j Sj '"II (j-2. -tuJ-s-Jlj ijJj^iaJ (Oj-uj (_,--_. LU (j--. tiuJLsJLa .(j-uLJI 
(jj-i -1 I c I 1 j a (JlxjijVI 1 fl-aj j . La^U-il (jLjl 1 n"n V (j^L<u_. Lj-iisj (Jjj-L-J 

.. LaLali Ij-vLc (jyJlill 
aLc (J-JJ-l 3j_lLe_» j-lL-JI «j1jl J_a» 3-Aj Jr±~ ijr-^^^z^ (*^^ ^-*^9 J-i-Jj 
j j La " L«-i Ij-ii I ja La j a /- Ja^ 1 (jl (jL__OLJ (_-3L_j J-* : I J-i--. VIJjj I960 
(j^*' *_b JuS jjU"ll I juts (jU (jiaJI (_-JI ^--.J-i LI j 1 11I L-JLufc (jl jl ijj^a'i/L 

.S olj-a 

/yjU-ilaJl (jL---» 21 ^J * 2jj ■■ rt (jl «-!--_> ^L>. La_i «ulj_i_u (_y-£ /ajLJI j-^ 1 ' » )L>- Ij 

jjJLj V 4_-S-Jj 1 (_---- La-->- VI L-jjj-j-LlI (JjLjiJ dlla-i <AJlj 14JL-S (_y3 (j'C" 1 11 a 
(_ T Hll (jjjj^v^l (jlj t-ol jTn 11I ( ____' -Ujl_i_a -GljJj-a (j^-J (*J .>■>' t^jlOLafc.1 (_---£ 
(j_a sj--». I J 1 n-i- (____» 4j.ij_.Ut jl iS-x-Lj-UI «jL_v (_.lr j-LaJJ I Cj_3j 4J ^j3 

i4_JI oLoJVI jju jJaiJI ^jJx. «u JI.-5EJ ^JJI r>L«JI dilJifCj iSLpJI <_dJ_i 

1 SL-UI 4Jj-a_a 4_uu LlA jfi Jljj (J_A . cLlL < - ) I flj a j ifl tclj-ojl jL---- (j-a j-A Lajl 

j ui J I aj l-J j 4 -J^l JJ 

j c a J I aj -U j a dJJbj 

tj_j_4---3j (J-a-_j 4_aI_»L-_ (___A L3-^' 4_jjL-ujV1 4_u-_i_!t_-lJI jj Laj a itt (jjil joJ-a-Ut 

' -ll L-ai- Tj L^Lvj (__uLLijj -I 1 -a c 1 -SjJ*-a ("1 1 njtj 

4_UI 3_l-vj) :4i!l «-a-vjJ ^yfsj J-a-vl J3J-1JJI J-uS-II (jtJ>«-!I f<sJLJI Jj-aJ 

t-jjJLs-Jl-. L2L>- i4jl!__3 fJJ-J (_3-S l£*'_>-^ 4jJI *l a-tauC-j ^ ai-v 3Jl>-j (_jj- (_J*Ij_j 

2_o_i (jl (_-_'c-<-a-i . ( _ > I=j'i/l (_, Ir 3l_p-JI 3Jl»-^j .1 3--c VI (_-JI (_gjjj jjU"ll ^^Js 

. L-La_-v «Lp-JI CjLjLSLII _j-_j «LSjjj ASj'i i"i a <Ll_5 

^LlJI (^ jo£L»lu (jl pLLaluj/l (_gJJI ji-cv^JI (_-->-II (j-iLSLII j-j--»j (jl 1 n'lVJj 
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ft-y^JuJI uljjjJIj QluuUI 

4-1 1 I n"S 2 «L*_UJ ililti (J£ (J-«-aJ (sJ 4jSL!j . I_^>-J Ij^ajJ tj-> l—Sj^^JaJI (_JJl5CjJJ 

dJJ!i tjLj L_c_ilj ij— ^3 ^j-a Jl^-kj /cJ ' " ) I -v o Laajj 43JljJl>. «Ll>-^j^_u ^j^ajl Laa. 
j^iaj '(J^lS jj-a ( _ > l3j2l (_y^. l-i^j-j-a {£~! («-I ijjWm (j-a J^J^J" p^-i-I «Lje_uj 
jjU"tl i 4~r_i o i n" (_yi^. sLxl»JI -" I ta i a I JljJljsJI jjjalll dlli t(jl i njVI jj jk\> 
Lg-LSJ J i ^j i a » 1 1 jj U ~ It £Lx-ui£ CjLJuJ 3JjJl>- <LJ t~ (j-^J i/-Xll q'-vVI 
S-jcLso^-VI CjLujJI (j ^S J -1 «-) /- c I i"-«-VI jjU'tl ^jf j| . (_ojSL!I ^^3 4_t£. 2ril"i-tt^ 

. «LpJI cjujoLi) 4_ulj^JI cjLujJI l _^& (J-«-«j ^j lajtll jjU"ll Lx_Lo hjLcuj^LI 

Jjjj-Ld ^^^ ^ J ' ""v ' - ) I * ' a-< - «j I aj (_ T 1^. L_uL_ut ^j uajul jajaldl Jlx£ju LiSj 
i/jjt-ulajl <_)LJejjVI JIlo i4ijja^ i^J^J f-^'j- 5 ^J ' -Slj^^l CJVo ' " '~>^l TTjl/-*^ 
/ajjjdll^ 3-jUk: oLW: ^^z. Jl*1»j 4Jla t(Jr £:L<Co.VI jjt~"tl ^ JUJI diljSLa 
4_j-2 (j7i j < t (_£JlJI ^^-cLxi*- VI a UaJJ I Ajujjua (j-a f^Jt (_ 7 jJI i43jjlII CjjIjjj 
j Mijtl sLbl (j-u 1 3 n I" -^J, I CjLaLSiLllj jLCaVI r-jl^JJ (_£j^»VI ^^ji jjLu (_ylllj 
(j-a JL>JI (jlS Li£ ij^vl^>. -" j Lu ( jxajj ji CjLsLjiA f&^Sj-flj Jju j<sJ (jJJJI 

i3-£j^>JIj pLajuVI i_jJ LjIlJ S-iSLloLLj^ 3-jIox. ^j . >.»tl jjU"ll jjj La^j 

jjuoSc a j ijs>-x\ jJt LSjjxia LjSLloL(JJ iJjSLj (ji Jj V^LcujVI «_«i>J,l dJJjSLs 

: j>al 4j}Lj ^ dlli ^1 «ULaljj 
->■ la ' II uj-S I J ""•* I v |j 4_2_i_2^>JI j^c O-a-JI 4-l!j < i 1 11 a 1 . 1 1 Lajjj :3^jj>Ji,l 

.^Uo-VI 

.^ji-J (_^>- 3-<k La pLul (_y3 4jS^L>-I 4jJj'ii n a C-J mjJ J :jLii>-VI 
.j_pj|j (jliJI ^1 jaj^Jlj jLioi-VI 4_t>-jjJ 3_aj^UI Sjill ^ J gjj '.(^^jjJI 
>_i-a--v L^_i 1 i m" i4_aLc uLtc^u ("i 1 inl idlLJj'i 1 nUj Jlil-3LLJI aJJbJ 

j&d.\ JaUJI ^SlSai tiiJj <o L ^) ? l lt 1 ^ ; j j- ; " L^&ij ^j>*il v^USLCIl 

,^rj ,>..ll jjU'll j j , ,, ^a i LaL* IjJJ /— JU-iIaJI (_lLjejjVI «Ljl<i£. i_J(Jj L«Sj 

jIj-S^I (j\-i (j-i-Ji <: ^H'JJ-^ cjLa^Lli-Vlj j3j>^' '^R"J-' W 3 j"-^**i tii^ 3 dv^ 
a^ii^ ^Ui^-VI jjL£l\ ui JUJI liilji^ '4%II <<u>iil . JLo-Vl ^j^a ^ 

(j\-i (j-^-!' 4-j-il 1 11 tVI '"" fl_c.aJj 4-1 mi ILi I ua-il (_, < j i l^i t_iLic-ljl 4— i-La-g 

ol>Vl 
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t--y^axJI uljjjJI ao hi in ill odclojg ijluuUI 

(J S i"i -I jj U" II jj-a Q^SLII (_^ 4_i3^oj (jLcujVI (J-lSj i " a j-A La i(j Vlj 

^^-l^UI (_yi 3l_pJI T^jjLj (j-o ol 21i "1 1 <U.Jzl (_jJI Ijl V*u ..I (jAjlxII jii'nj 
Lxj (j gXJJ (jl Jl>.| » j to aJ Vj i LiJ^>- (j-o (JjW(3 (JI^J « jjk»~tl 4_lLiC (JLj 
i(jl i ii i2u ,_, j""l J^9 jjJaaJI (jl_i (jj|jj>.| J-2jju j i(jl_cu-i2l j_ol «Ll!I JjiJ-u-u 

(jl^«blj iLjw 3-sLkJlj S^UJJ -^kr.tl <j_a jl* (jlcl J1*j l5J-II ,ji>l*JLl ^J 

c-jjj! tiJJi jjfc <_*_2jjJll jjU~tt jjj LjjS i ,^r j , >. . 1 1 jjU'll ( j_ a S^vjJJ 3-jLiJI 
(j-a <tJ Lxj (jl in'tVI I juk (jl l_«^ .(j^LaJL^VI jjJojJI (^1 i JjJl^JI jJ*^?I 
CjLcjKJI (j'' *.',_/ ** ."I i^aSJI (_yi L^J/cSLxjj (jl C.IU* , ,.1-a ij t-<. CjLJsllaj CjIjJuS 
VL*-o fjb V i aj,,.-d\IUI,„l cLc:l iaj»jj jl>.VI (j^njll jVilj 5jt,uJaJI ^ 
;qS*3-"m i n jj>- I (_2_l*_4_ij {(Jjau-hJLI (_^b d jlr 3j ""'- ^^^-^ ' tlJU-lljJl tj-^H*' Pj - ^ 
^ i Laj /cJ J I <l uiAJb ^ utdj (_y^. (ji^Sj f«J (jl ' jaJagJI 4-u-^£ > J < n (_^3 ^ uidj ^_A 

. 5j laj * a ^>-£C ti-i I J-^>- 1 
«L_j_>-^j^_laj1 «Ll>-Lu1 (j_a I 3 .uS jj Laj > ^J (jLtujVl IjLA (jl I L*a )I Jl2Hj I la 
i_aJ^I J>L>- Jl»-jj (jl 4-! jJ-3 lila-(jA-LtJI (j-o 4j^UI li^l 2 » 1 a j J>L>- 
( _ r xjj m"i 1 1 <ij-o^3 (_y3 I j 11S 1 a u sej 2 1— 3 j 1 11^ (j^ ii nil (j-o (j^o^LaJI (j-uilal jl 
3-jLc. i_Li «LJ| (_, I r stj^t '"■ 2 flj| (_gjjl ijjioL>JI (jl 1 n'tVI (j£. ^ aUIajJI jl 
jjj^j j| CjVLji- (jja (j a » j 1 1 "JJ ' ^"'.' I- O!-^ <-iLIIs (_5J^-J • t T x rA>-^' Cr^ (JL4SLJI 
..4j_j^ J_uLjI jlSI^JI (_y3 L^J (j njt i(jVI jjfc I T~ 3 ii I" -ie-a tJjiTi 1 nl,l (jl 1 n'lV 
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ltwt§>Jt j4ld» 

«Lu-lJI Sj^iJI jjU-a-a aj i ii2j (_yl^. 3jL«JI <-lij^>- 

. .3.}Jl3ejJi,I 4_u-lJI CjIj^jJI jjL^a-a 
..SjJLjtiU j^c 4_lLlJI CjIj^IlI! j 'I La aj 

i4_oJu*J,l CjIj^lII CjI.3jjLo l j H a L*j_lCJ ..Jj^LJIj 
Cj_JjjJs I'vI-a '■'■»" «j'l -^ « Litj I i "i r 1 (j^-«-i V 
«1_lj_u Cjlji_p (2h° W^l " 3' ' i ■"»! ji CjuLiJLi 

( _ 3 _3 (_j— & j-j^3l-Lc (j-O L&j-j-C j_lxSL!Ij JljJljsJIj 
SjJLalLa J-JJ-«3 JlSj 4-i!LlJI Sj^iil oLua.a sLZjJLsJI 
3_JjL2Ji,Li 2 Ijl U". « JaJLaHjt CjI^j^ C&~> o'j ' I liaJl 
4_uLuJI Cjlj^iill JlLa 4-pJI «Li!LlJI aj^^l jjLc^o x_o 
)tj>.^j j ,el.^ ,ull ^a d "jJ ' j Laalg (_pi^ i4-<jI^-l>JIj 
i_2^-*_J La ^^Jl 4_lj>JI J-J-C Sj^JLlI jjLua_a JJlJ>o 
(t-jJI 4-^Llaj£j-l>-^-lJIj 4^Luij£j-l>JI CjljjjJu 
CjLl^Ju Jlj 2 * J 0j\ * n -»o A o ilaj 4_ILjj_Laj (J-a-*3 
5-g.j i nil (Uiijj t-ioLutll l*1Jj ^j\c 5-laTLLU.U S.jjLjjSLII 
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6-y^JixJI uljjjJIj QluuUI 

(JjSDI I j '<" 03^-^ ct-^' jj^sLijiJIj jljJ.1 (jl i_3j^jla jji Lai . I jj'« iiK iiTt ( _ 7 i!1 
j^i: LlLtJj ..(L^L.jSLaj 5-v.tkJI) ^^JaJI (JUJ! ^1 (2LpJ! cjLSKJI) 

' _* I 5.111 IjLjfc CjJLxjj . . Cj JLa-"i 1 n" Vj /. I dj V S^LU (jlj ,JjLiLjl (jj-lLSJI Lufc 

i4_pJI cjLcjISLJI (j-° *=> * l" -» * plj-il SjlcLula I j Lu (j-° (J-°l^ S'Jlv J.>*^lj 

(j^ I JL>- I La-j 1 iU Vj^>o-«LlLlJ! Sj^IlI! j >l '^ a (j^a Ijji^ia 4jL^iII ( _ T 3 JS i""l 
jj'-' 1 ..j*tl 4_pJI CjLcjISLII a dsr'i 1 n" (Jlii! Jjj 1 11 (ji*^ i4_uLLajSLII jJaJjl «L^>-j 
3j,djm 5j ajtXI 2jj i^ajtll _s1^_tl i_xjS_>3 (_y2 (Ji- Jj dil a i "j'« (jjJi Sjjj-o (_y2 

j_jj| (jl_a cjLLjISLII 0J1A Lj}L>. ^>a j-i£.j iCjLuKJI dJJ3 J^Lukj jL>^ 

i_L-»-lj_a J-J-a^j- J^L^-J Hydrolysis (3_<j/jJi4!I) JjjjjJ! 2jUr <".o . . "t 4_ul_Lao^ 
(ji^j .(^LuijSLJI 453i£J<J 4-i 1 nilu j-ji-^ * '"" a ' u»All (jjJi (jLa ^Jj^' oJlj* 
1 ' *~> j 2 " 21 jj^j^o 4— L L a- t j j-a-i ^j^-^l ^-coLulJI ^j^* > (jLs ' Ajfc (j^ (J "^ * J I 
]j La-i J_i " . 1 . .. -> a ^^jsJI jj£. ' t- 1 ujJl (_yJI (^>JI '^ 1 u a-tl (j-a L$JL21Jl (_,lr 
lj_j_a-a j_jJLlII I JLA (JlLa j-jjju J • I gS^lSjj Sjixji^jJ,! L^Il!l>- ( _ t 3 jjJJ I fei^ 

jj ^ , ,,j ^ tlj JljJljsJI j_caLLc (jLa L ljIj LaA-2 iS^jLjaJLlI j-±£-j ZlJ^eld.\ 
4-xj>*j\ )jl '^1,1 ^_ lT l. ^ 3 I S » la i n 1 *1^jji i LaLa-i S^J^tlLa j-fu£ <j\s*-^jluj\j 
CjIjjJlJLj L<fcj3Lj Sjjlj (j-a ^Jil icj^i^J,! (jJI UjJij I jl IjLA iS^JLalLa 
«_a (_^J* L^_ljl_«_aj 3_j^l!l j_uoLul3 S '^4-V i—^jijij liu,J . «Lu LlajS^ls-^lJ I 
(jl (o3 ..*sj>J ul\ (J^ j-'ij 1 1 1 1 _* i"ir (_p (jl /o3 ,.u i"ir JS jjjjLjiI j m i" i l l «jjIo 
lIiIj^^JLII j ir'i 2 t (jl t_^=J ^1-3 ^aJ (j-aj --lij^"' *J-° mLh-" ^\-a fa^>J J^ 
(J^j>o ijJLui Lx-ilj iS^JijalLa j-±£-j SjJcalLaS iSjJ^ta CjLaj^jiJ (_y3 4-tit-uIaj| 
.. ..(J^Ial LjSj ' • I lajj ^iila 3_uJu*J,l CjIj^jJI 3JLv (^ i La 2k j_a^lj ,/ojl J 
(_jj| ■« i " 2 '"' liULiJI Sj^ILlI j 'I i^a a (jl (Jjii (jl (J '-'"I (JJtia i Lui (j^ 

-t^—ifc «Lujijjj 4j^L5 aI i n^i 
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..(j-ULA L$J ' _* i a Li V .. «LUj fl MJIj (j no ilitlS «Lajl.i «Lu-U Sji^j jjLi^a * 
4_uLtill Cjlj^lJI (J!Lo ^jL^JV jlj o"n ill ( _ 7 1^. j I SjJcalLo '^Ah , *JlP J-iL»-^- * 

. . . LgJ^l i~i ill (j 1 113.1 Ijl i«LuI^jj>JIj 
(j_a (j I ^j^» ul Jl»_jJ ^_ 7 IL>.- ( j_lSj *J^j (^JS 3_}jL^tIL« ^Ljj-tJ-i ^J^P J s ' '^ rt raJ * 
. .dJLljJ j, 1 o < II (_£j^e-ill I m mi (ji LuSDj iSjjLJtlll j-J-*J I j" J 1 i "~ J <>»'aVI 

V ajLil (ji (<sJj(j (j^tJJ J L&jlj-aj L&j-i^sLi^. i_uijij (JJL3 Vlj S^Jlj^Io ct4^ 

(Jj_»JLllj lSjJ_G3 (_jJI 3jJ_l*3 (j_a JjJtJJ JlS I J iS la . . . Cj JlJ-"| i n" Vj /_ lij 

(_^jJlj (J3— } (*-* cP^J (j - ^ J ' * c ^jjL? °" ' ^ ^'' * (J-3- :e -^^ suojj s a" i h a 

cj Ll.Lo-<J La . . «_4^c_i3j j i"i"i"j (_Lc Lojj (J_p j<sJ (j ^ Ltl, Ij i (j j L*l, u Lgjj £u£ 

. os o*i i n a 
Cjlj^ill <_ )Li (_y3 (Ji- Jj L#J J) I* "'J ~J 4_uJl«J,I Cjlj^iiJI LLa LlLtc-I pj-iloa-aj 

(j_o dJLio ^Li (_yji 3_ujL*Ji,l cjlj^iiJLa . ..3jjL»lJi,l j^L j\ r .U^ ^i SjjL^tlll 

(ji i n'tVI i_alj mi nlj i<LoVI SjLxJkJI .al or j (_,JL>JI ^<~ I LuaJI i <^»«tl olj, nLmi 
Jjlj_o /j 1 c V . 2j i u a I j La a. (JS i"i_i j (Jj j a"i i u aj j<ul J Cjlj^ill oJl^J (*oj-JI 
(j.}L*-aj (JjLH^J ra^e-9 (j-o (_>^3j ^1 (j-Lsu (_y3 V (Jj-aljUll jIjJljj-ujLs i(jLtujVI 
i JljI^Io (j^»"' (j^ 3-a.}L2JI (JLl>-2| ojLjSijJ (_3jjj/ La ,_JJlX-1 jJtJJ 4_j3^>- oLloj 
3 J JLjtia julL j\\ i-** L#JI '"«lal Ullj j \l ,^>1 1 aJJt (_y3 3x.L>J,l Jl»- *_Lu JL3 

V (jLoj (_y3 (JJs'iM (_jlr i3ji3-j j-^- (j-II | -t< j *'- ) ^ ^ j '" i_aj '"( i n_i La '<»Lc J*C iSu 

SjJLall.1 julL v^jlj^ii! CjIjj^XI dJLuLi JSLa . -iijicli jKj V Jj 4^jjb Jj2j 
-(jLojj (jLijijVI (^Lj (ji (_Lt2j •[}! ' ' "II (j-a (j^J^UI (j^J^La j-l£. lIj^Sj LxjI 
1 1 jiSL&j-j-iiuaJ I (jJeJ I 'j j ta I a (_y3 J^^l (_yJLc-l JjI I j 'JJ^~ S^Lcl (_,JI J j 1 1 ii Vj 
IjufcLv Jjjjj >*J U^J^' o^ r ^W^ ' ^ ^ (jl i n'tVI (jLi Jjill (jSLa-i 4JLs 
(j^_j jj_o2l ' " 'J J La J joj 1 1 J filjA j»I Jii>.lj "ij^JI Oj La-j i u (j^ ^ i ■■■-" 4jLsj>J 
(ji (_yJI Cj Lu 23 (j-o «Lc JijjI Loj i/oi^. (j^ A j i ii'Sl La j^Laj «_o ^LlJIj (jLjijVI 
(jlj_J,l i_ASjIj i4J^>- (j^a (_ t Ll ; JI jL^Jtil <1>-jJ,Ij J.' J Laj - -■ 1 1 a^-JI j-<k 03^i 
Li il ..(jLjijVI (_l*-iij La i_x^l^£. (jja <lSjjJI 5jLa^e-> (^jLij Cjljj^oal cJLuj 
(_ t LlJI jL$J>J! I '» j j "■ La l!il-(jLajJI ^JuSj x_a-£Laji-j JL>- /tjLlJ joi>JLi 4-LljLj 
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O-O^RcJI uljjjJIj QluuUI 

CjIjI JlJIj juus[1x}\ (_," i"i (j-a «U jiso La (j-u jjjjjoJI (jjLtlJI i^JlXJ I j"'J^ *' a 

jl Lkj-i-oL^: a^L (<sJl La liLa iJjJLilllj rLlJV <Lp-}L-o L4I Ji£j ^pJI 
2 j inL>JI jl j '<* j La (JL>JI /j utijj c-lLsjlII ji£ lil Lai .JJs? S^LoSLj {jZlj 

. i^uCli 4-u^pSLWi 

U?^- j\j i" < "Li (jLcuJ^ll (J-aJU <^-£>- l '^^h L " -1 La-Li I ( _ T 3 JLsJI j-tb dlljiS 

a \ 1 -^."11 jjt~ oLuajl ( JlLa . .j_caLl*JI i_y*JU i alj '"" "I jf CjljljJ.1 ^)^*,' J J '■"*"' 

LcfbeJ pjj^sj^j [j I «" J L«_i3 dlli . .4_jJ3^j>JI oLlUj ^.jLtilj (Jj^p-Jlj (<sJeji!LS 

;Vllt HSaUjH 

^Jt> Lj_^a-^a_LS_j jj-* C-)JLa""t ( "i Lc_ij pie. jj-* * ' ' u-Ql Lc_i ^jLcuJ^I Juu J 

4LlJI jj^oLlC JL»3 L«£ .Cjlj^ii! j 'I ua a (j-a 't-^Lit! (_y^ LI (_, i mj'ijJI > a-u mil 
i(jl 1 n i^l ' J -^ iSj-^ LajI in ill ^uj 7"J^2j V (_7^I1 3juaL>JI Sj^iJI 3_iLlaj 
^^Jl^j *_ aj (J I » a 1 1 j <_ijjjj| Jl^jsJI ljui (_pi <lS_4_lJ1 (jtaSI i^aa. 5_iLa-"u nlj 
2 CjJljso i_2j_<-u i^j-ll Si 1 11 II jL?c_fl_lVI SjL>- -SUJijI *-aj (^^oJ jJSUl ! aJJllII 
(j-a f-^JJJ La (_yi^. fljjaj LuJLlI La liil 4_uoL>- ..CjIj^IlII ojui ^^ <icL*-a dJLi 
•.^jJLUI ^eJJI (_,!£. 3-a.iLiiJI Sljlill Cllj'mill ^ S^Ljj 



<L»_w-jJ> ij 4~U». O-M aJ-w*JI 


^j^ij JjjJi 


2050 


2000 


1985 


1970 


2040 
8320 


1441 
4688 


1256 
3490 


1082 
2510 




10360 


6129 


4746 


3593 



J_ill djii\ u*-om ^- S*3jsl! SJlSLJl sibjJt 1 J_jA^- 



SO 



t--y^axJI uljjjjlj ft 1 1 Jig qIuuUI 

4jVjlj(_*j ^yJlSLJI j^JJI j_*l<jil jJ 4J| 1 963 aLc ^ u-u£jL> ^i JlSj 

:4jMj v^jVU^vI Jbvl ^ jLuJ^U 4-uiI^JI 4jL$-JI jj<" , „'l 4.JUJI 

ii_ij^j>JI ji u^s\jji^\ /. •"■ aj Lolj i4_u!jJL!I jIjJ.1 (_^ jLjjui ^)^-^' Lai 
iS-a-J^I 2jl j'-tl ojui Jilo ^1 Jjj^s^JI «_cJ, 3jLv SJjLx^j jl 1 nJVI aLls LoIj 

<LuLuL>JI L#jLu-uI (j£. LilbtJ^Jj i*3t!-" Vi^^' ^ "■ *" I nlr Lj^Li. (j-u-Jj I Jbfc 
jl t_!j^jtil sIjj-u i3ja-aL«Jll ' " ' I c I ' 1 a 1 1 S-aL^-ll sList-ul^pj-uVI j.}L*Jll js^vLlo 

. . I jjI o«ljj j ^ '_* V (jLtujVlj j 0" 1 n a 1— alj Tn nVLa dUj f-°j 4-lo-llII 



Itdjl0df 

(jl ^^LlJI jLgj>JI (_yi cjlj_uJij £yi j»j-2j La J£ ^i jjLtuj^L! jj V <jSL!j 

«LJI ( _ 3 _ULA-> i^^-LaLbj ^-1>JJ (j-a jL$j>JI I JJt 4j J_l<uj La \\ uc VI ( _ T 3 J^>-Lj 
i_JJL»-l /, I r J-Li. IjJa I jLa n_fjJS 3ji£. (2yu (JcLaaJ I 2 1 1 a se 1 J ■ ta ■"» a <-1i^jJ 
SJljjlj ^L^u CjIj_l*j cdJii > jTu nl-S^JutUll jLcujVI ■ U ,", I ', t «Ls_u-I-,_£jJl1 I ojui 
^Ir 4-ajJDj 43l_p- (_a Laila-a l_}Lao£.l J^»IL»-J (jl 1 niVI jl l-Sj^jlJII jl i^jVI 
d "1 1 in t a j jj la j ^^^ J L ft lu t-J L^-u C J ^ .!*.! J s tjQ rt (J-* I ^ a Laj «Lu_JI 
. 43l j o.3a^vj ct^J <J^ £ L^-LaIL>-V!j 3j 'I i^~aVI tGl 1 m nj.aj 
5_a>4 1 11 ,'°i <(jZlJlA\ jU^til JJjJ.lj (jr^'j-" J-"-" cP-^ jLcujVI O^ 'Mi 
jl 4_i^a_2_Lj j iCjIj-oJLII ' _i j La I /yjjj J jL^jsJI p -l2j i nj «L>-jJ,l (_Li«JI ljuk 
(_^ tjl 1 n't^U 1 . . j 1 nj La^a ijLl^jVI 4j (J^tJ J! jL^j>JI I JL& 1 1 iuL Ju3 4jIjjJI 
-j j 1 a C (j^^^Jj Laj^J-^LsJI Llj '^^ (_yi jsja^/l 7-La_i .CjLSLJI 7-Jl3| SjI j'H 
(j_a tU^ljtJ (_gjJI /j-lj-jJI jL^jsJI /_^ LI (jLtujVI (J^l <"n 11I (_f Jlxj ' *a ,'~J " 
La_ji i— ij < i"i 1 1 ' allaejj jojaal (jjLpjj .CjLaLLaJlj CjIj^jII j^Lua^j CjLuLSLal 
jl (j in -sJ I J I » ■*- i sLx^-jJjJSjJ 4 j Ir CjIjJi^ (j-a L^JjJ La cixx>- (j^a I J Lu 

^uiLJI cjLuLSLaVI ("iU"i 11I (j^ i— ij» ."ill (j-*5 . ( _ T LjaJI L*jL^>. (J^l »"u nl * ( _ t xj3 

CjjLLS (j^a i— 1 j < 1I1 1 1 (j-aj i4_ujj,lj 3jLiiaj>JI jLa-iIa-a ^a C^a^tii"^ i L^J «L>-Lll,l 

. JIXI «jjj, I4I jLCa ijLCjjI jl ji^a- (jjj 2l>.LiI,I S-iliJI oLuLSLaVLi 
cjLLjLSLILa .. l _^u±A\ jjljUlu >- o i n_i La LaLxj jj o I * j ^^*" jj-<-ujljJlj 

i(_)Aj-xJI I J 1 a » ' x_a L^LcLaj (^1 S^LcbVLi ( _ T i T u a I La j (_gl ^^ ^llLa <LpJ! 



SI 



CjLcjoLII (jlj (_gi i/yjt^ulajl j<s-!L*JIj ^^v^j-lJI j<s-IL*JI (j-u j o"i i a a J^^o (_y2 
aJ-tb J 3j " CjLjJI (_yl^. (jl^J^J! (_£Jiiij LoJii£.j 3_>^i!l (j-o I j < *•»" i 1 ^ La-i i uj 

Sj^lII (jJI S^pJI j-^c- -iljl! A^J iS-9j«>jXI cjLcjI£L!I J*^; Lg-ol i n-vl (Ji^tlJ 

^-cidLulII tiJJj Jla.^3 (jl «Lu_J1 ^_x-i3Lulj CjLuJI » dj ' ) <_ 7 jJ lLd^"i mi t J ,^js**\ 3j-a 

j^»o LiJLa i JLLi^ ij\s>-jjlul\ . Ujii-i liLa i2 i < uLlXI <LuLu4jSL!I *jj '^1 (_^ 

(_^fl (>-a- ni^Vl *_a IJljsl^-o (j\S Ijj VI 4-1 > dm (jl ».U',„_. V CjLuJI (jLa 
' la J J ) 1 J S ft\j . jjLiiuj_l 3jj_ciD i _ T b (J\jvJjJlJ ^1 «_a IjL^tHa Jl CjI^jj 3j^_co 

0,001 ^ji 0,0001 <jru ^-jIj^j a_L^iJ ^1 (jrevj^pJi (j^cjLiU^mi «>>JI 

■ StjjUII ^ (jr^vji^pJil (jyKJI (_£jij>J,l (j_a */. 

^ (j-ILjILi j <u3^-" I j-* cr^ j»VI S^Uil 3Jj£UI j-^LijJI J£ dlli Jiaj 

, d.j.Ull a '"'Ijj ' j ua\ *»tl (JSj (j "» "j JJ~* 1 * a Q " * 3 .' "J ""-''^J L2jj 

L$Jl J I i «Ll>- jJ J_L>- «Uj_L>- 3jJJ L^jI (_ t JL«_4J tAjiJlJLAJ&^JL>-JULi CjIjjJ L«l (_ 3 -Aj 

.. I g I a. I j-a Jl»-| ^^3 I j baSj /J& 3-J^>JI 3jUI (Ji-JJ (_gl 1 ^-L^-Lila 5j3 T p- 3jJ-i 
^LiLa JLi-LJj .. I J La. I ) a (^ ijpJI S^UI (Ja-Ja V i^^LLoj^xa- CjIjj^ jl 

jjAmAII j i^a-k: 3jj^ dlljll 

(3J-3 i 4-j-j LL^a_LSj-jj>J I jjj-^' (j-° >JJ>'i (J^-L^J o'' Jl t!- l-^h 1 '-*^ O^j"^ ' 
CjjJl>- Ji^ ( _ > I=jVI (^ 4jjLuijS1II CjIj-uuJI (j-o^-uSLs 'j^ i** *^l (j2j ~t».,.t| 

^ jf ?r UmiII Ct Jjc La J£j . L4J Jj^LJIj j^JI ^yjv^Jj^t^JI jjU'tl J>Li- 

(JL2jjIj Zj^e-tb 4_JUx. (_y3 J j ii «J j «Jaj ^_i ijJjLfuJ ij^^j^U Ltl«JI '"'I S-iJaJI 
J< Mil iS^UI (^ JjjbjJI jl JLajjVI j! Sjj^JI j>JL& i3_uLlojSLII jj-oLijiJI 
'U ' ^J JJ"" ua ^ (j^Llo-iSUIj /_jS i'iII i_xjS^1II j_5 UjJl>- I^jjJj ji Llj ta-ilal 
1 1 II" .3JjJl>- '"'I djLa Cjlji i3JjJl>- (JJulaj SJjJl>- Ij^iej-a 'LjejUlII (JjSjj 



t--y^axJI uljjjjlj ft 1 1 Jig qIuuUI 

< m-2 '" (_5-j-II 2jj LaJudl SjjjJu till ji (_, o i n't (jl (3^>-«-i 2jj , ^.',.tl S^j^JI 

.^jJL-oj u okr :£rjliil jppJJ- 5 (j-'l 
(J_alj_«J j_<il_jj,l j_uQll cl^o 3.JLC jojj La (_j-$-2 i (_gj i i a 1 1 SjjjJ! LoLS 

.^Ulj ^^>JI <^lij| 

J^a-I.} i(j 1'* 1 Cjuj" i n a (_i 3.}Jije-aj ^ La j"j a (_y^ (j 1 la « 1 1 SjJjJI Loij 

' a I " je " |_gj i-LaJI SjjjJu (j I juj (_yill (j-uljJillj j_&I^JiJI (jLa < I a a t~j 
3l-<»-CI (j-2 Lg_>^- La II jj-g-La-tl (_y^ j^LlII (o£L>o ^jlll L&j^lC. (^c L-uL-ui 
Sj^Lpil a, tli^tl jj*- iaJI (j-o I J-jj ^j ».^.tl SjjjJI jl (JV^ 1 "-"* (J-°J •ij-^'-P' 
4_Lfl_jS_j J) ' +" M Li_L9 4_u3_A^i I 4_4_Lki£. CxJLi *s3 (j-«J * 4_u^j_ujJ1 JJ~» LaJI ) /- 3" Lia 

J La^ J-oLc L4JI cr-*-*-^ '(j-^^i mil (^j^l i_a^Lc. J*\ mi" ^ylll jljll (jjjSi 

5 j \l ,^."al CjLoLi. i^\ \$\<-r-~'°i 1 jljJ,l (j-o Jjjjiil ij-i^jj *u 4-b^c.j 
j 1 j -» iaJ I ti*-J-». (j_o ij-p L&LjjLa-j ,- -1 La » 1 1 SjjjJI /_i Ljjiaj La I jLa 
«Lu^j_uj j j -» , ^ t 3j La-j^jls Ld 1 ^^JS La^^j i^> .sLju j ij se t a > /-^J ''*** (CJ 1 5j J ' a ' M 

. . 4_,ilL?e_a «Ll>-^J^_l>. (J_«I^jlJ I 2 <U-» ^.Ull \ 
tjj^L_La >j-£ ^-^''cP^J^' Ct"^ ^Loj-a ^jj>-2 L) ji. ~JJ^ ' ■■j^'l jl i ii" it a 
1 Lijj-a 141 (j_o I j -a- 1 (_£j^>u 4jijl3 -iljjl <j-o «<-;-! .j njlj^o ( 3^-* J J-2J (j^ 

Sj-jjlIa Cj jiJulx-1 " ■ JJJ^ ma.dj| (^ia-aLv 7-^Lai jj-« A I <_y^" JlJ^J i i-ujJ L^_l9 

j LaJutJ 3-aL»JI 'Ll>-^J^ t l>JI SjjjJI «(Jj^vJlJlI . j» j<sJL«JI (_>iiaLJ Jiilj i)«_iLaJu 

0.}L>o! Jjl (jjSjJ (_ T lII S-ULjLlliajl CjLjijJll (J^L>- (j-O l^JLjLiLaJI ( _ T 3 jjA , ,,j^ll 

4_jj^i2j_u^jaj1 CjLojJ.1 /c-Al ^jl Jl>-jj ^ J *^ tlaj I j_uoi_ulI1 jj-* jjjL) 0j\ j LaJutJ 
((CjJuLj VI » /j J 1 "j (jJ-»-o 4ljji (_7i^. J^>-JJ L4-1I icdjjjj 1 ..j^tt j^^a^Lv 7-^Lol jl 

3_j_5^=JL!I (_5-* ty-'-'l i4_aJi>JLl j_p^l!l '"" -J t~ (J^Li- (j-o «_«jajj ji^ ^j-A jl 

■ QjLJLajai-LiJI ^^j^- jl JjJlj»JI CjLaLi- (_)-ajtJ ( _ T 3 1 mi iijILII joj (Jiillj 4j^j>HJIj 
,-il A , ,,j'a jj| J^tjj JjJl>- (j^ 4-ulxa-jSJl jl tLuLAjJajl (J^oI^jlII CjIjjjLj «_o j<sj 
^ijJLXa j^tjJI (j-IJ I 3 Sjj la 2_'l 3 III (^ Jl^>o (_yjJI i^JJLj ia^lUVIj JjJljsJI 
uljjJI dJJj . jl>-Lj jl Jjj^isj S_ul ^ . ..j'a Sjjj^- 1^1 nljj (JSjIi ^^ <1cl3 ( _ 7 i^. 

■- • ' a] I «_ajjjj 1 ft"aJu oLlo (j-o (_Jjjijj Jl3 t (__yl=j "it I 1 " 1 1 2 j ta joi^. l _^2 jj g-»SiXl 
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2 _' il ■ ^"al 4_uJi/la CjLali. 7e • i <aj tixjjaj i«LuLfljj/^i!l i _u "ljj-11 ' '^"' ^J^*.' j_ j" 
i tLLaj ^1 jj '-->"_' oJL>o «(jjwvjiil» (<sJL»JI CjL*jI j-j J *-a I >lj taxi ulj . 4-aufc 
t^JuJI ^e_u1 ^_ 3 -l^. '^JJJ ^ ' 'J-* 1 " CjLo jjj jl jj-*' . ,.j All j *^» *^ ^_»_u£i_a 
' " j ~" U '>'-J- a ct-^3 " t ~~ » ' _3' J^*-^' cr^l ^JjJ^ i "j Atl CjLpjJll J uaj 
,jj^i , ,,jAII-a ij i.tl cLaj^jJI «LuLtl iLL*-^! ' a. l-j Jajjj 3jl3 J La-All j^jj 
J^Lj Ljfc^-u^ J i nl i n't (_y3j i^j^tjJI CjL>^a-pJI (_J JJuj j t-Atl til) j ^Ir ja3 
(j-a «bl Joo i^e-JI till!} (_5^-J '^i?^*-^' JJ_ Lg-t^aJU (_pl3 Lo£ ' J {' ""^ 

l_£ jjl jjA , ,,j Atl (Jj^aj i4jjgi i ..j All CjLpj-sl! i L*jj*-I ji Cj^LSj <"< i u J^L*. 
a I la-C >_a_-yTu Lai j_p j3 3JL>- ^1 CjUaxaJ Ij jL;tjJI OLj-a ^_i LuiL-ui (jLS 
4-ol^.pJI '*'.» JaAJlj Cjljlj^VI >-Lfl--yTu jl i L^Jj-a Jjlj 4j^jtaJI Cjul^-pJI 
/_JI ^ JJJ 1 ** ' "J &3l 3^U,1 (J^a-coj 4_lA_jS ^j^ Lai tj-)1j->Ju ^Qnii La I (fei J ■"■ij 
Ujjj ijLajJI ^1 jLgjVLi Jjji^J,I |_gj 5e-LaJI CjLlaJI j*j£. jojj l*II Jl3 i La j >i LI 

,j_o J 2 '" (jj-Ilj SJj^jsJLI jl 3-aj! JJI 3-jUI jl jl>.j jLaia «i_dj>L£» /<JLti! 

3840 J-^e-i Oj-Jj-ii3 ( _ T 3 ^-Lu (Jjj i nllj CjljJJLllj jL^JaLi j^tjJI ^1 «L«jijLlI! 

i _ T J3 j^-se—tJI ^J La * La (jl (j-\_u jj A , ,.j All j < ^* i * 1 ^^Llc-P^jj^JI ^jlj-jJLIj 

ijJlj^j it t_<_u1j)jj1 ^j-a (2>^ J^ f*V^" ^® 3~*^ JJ ^ '"J ^ *| j ,^'s> ^j_a <d i i nil 

. .tfLj-a (j-la (J^ (* V^?" ^ ' ' t^J' ' " * L-aj cLaLiul ^J*_JI 4_>-^La ^ya '^-J-^- u '"'" 

Jl_j_t_a jJ S i"m 4_ljjj_ujj1 jj"»- <^>tl £j^SZl£ i uu-ujlu\ CjJLseJ ^J*_JI ^-^J 

VI i mi ii^pJI (OjJ L*ljjjiJ (jjijjj iSj^Ij (jlj-k J-^-3 ' Ln-a--v (JjjjjI jJI «L3jj(J 

:JI^3-Vl c^jj-L-i-bl Ijl 

■ i mi ii^l!l (<u (j-aj j-i^pJI (_yJI (_£-}j3 (_ 7 ^JI j-lJc-iTJ I CjLlLuu - I 
*l_^>-2l L^_i AJ-^J jl Lg-jJI i^^^J 3-Jj-l>- 4_ul_LajS (J^l^A-l I Mi ll^lll -2 

.SJliJ.I Sj^tJI 

. L^al jL^af sLb ^ <LuU! *Lp-Vl ^LLLil! 3-^uJ^ t-^jjj j>l!l -3 

j j Je uaJ I j_& ij_i^5LL«JI ( _ T ^ (J-ca il (jl ^ mil V (jl i_4^E_La iL*JLI!i f-aj 

j oii^ m^>-JlJ <JJt 1 LaS j^ n i uaAJ 1 j Q^J>^ JJ ^ ' ^* * ^' (J-* *^*^' ^^L?!-^' 

L^Jjj-aij dji^LiLaJI CjLy£La tiJJjj ^Jj 'tljj^-.^llji,^.^ t La^vUll dJJj CjUaSLa 
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S-i-aLi. i_aj^Ji u& (—xjjj/^lILiS .dlli tljj 1 1«* J 1 1 n't (jl Li! u-ujJj i^j^I 

4_uLuijSJ1 Cj^I_lLss1LJLj Jl>-j jJLlj O JJ 1 ** ' "J - * 1 " 9' (_ 7 jLA_<_u^Aj1 j ->■ i^tl jjaSuJ 
(j-u ui_L>.t 7-jl^jj AjnaIAji (j_« 4ii^t]_a d 1 1 u 1 ^1^. M^^istJ '"' JJ"^ ' "J^' cj' 

(jj£j-^iiLo ^^-iLij-i lLoLAj CjI^IL9 J^Li. (j-« 1 j^j^-''^j"-l I jl j^e-JI oLj-o (_j-!J 
i mi iMp Cjujj ^1 (_£-}j3 ct-*-" «LloL>JI i 3 ijj la 1 1 Lu t~j i j+j it-»J I jj~^J I 11 1 " 

iCjLLa T pJ,lj jL*_JI ,y£ «il<jj>JLi (ojijj-a i "j^tn ^j^iiJI ^, , nILSJl ol a . ..j'a 

jj se La II dJLbJ ^ a • la i_*jS^3 ^1 (_£.ijj Lxj L^j^Ii Cjj_l«3 JJ3 l)_9^ Ct-*-" 

1( JjLJI mjIjJ^^Lc. jl>.I JJt\Jh i_L!Li& di! j£ IjLiol t'Ui.itl ^'a il."i-<l ajJajj 

"'"' )1 jl "jj 1 dJI B ^flml ^jjm-a '"' JJ 1 ** ' "J All (j-SL*_« ^_Al <j-« LV ^^-J JulS 

^jii^Lill a^uJISLII ci\ a i .i^a ^bliLa (j-a j-uSLi Jal (jbj all ijjulU iJukS-jiiLaj 

CjJL>-J L»iLL>- l (ji)->^' AJ^J (-T^ <<C^LjLjI J)»iAj|)) In iMpJ dJJj (_ji£-J (_g^L«JI 

(j^j I U .lj i^JI ; fr £j| , tg ^ j t j^j .SjJLaio CjLaLiial ji i<Ll9L£ .<JL)Lu»£ 4_Lo 
(jlSLoj (j^j J>" t > CjjI£ ( _ 7 jJI i4_uI£jjJI jjil^JiJIj <LlSI a i ..j All '-"iilapl S^IiS 
^JlLa '"<■ A , ,,j All CjL«L>- ^_A| j-LtsL>Jl ' " i la c I (_ t jJ1j 4^_ T xi3m ^_^ t t-u-u^jJl 

^j^»_' iljLjLiiaJI » 'I La a (_fl Li! TjJx2 (_^II <L>JI LaJI 1 &±*1\ j's mm" I JiSLij 
SjjjJI /j-^-a. (j^jtJ L&JJLjso 'ii^u '^ >l Lagal (»L>- (J^-^ (j^Lc O^J^' jj-" 
^j_a A i r- \ . ^ j I, I 4_ijLLl1 j j "»■ i ^ 1 1 L^HjIJlJ ' JJ^ ' "j All * , ^. i « I i^^Lui.l'^jjsJI 
(Jjjla (jj^ia j-^. i-ta-Lse a jl jjcj pLa (_^ CjLujjjijJI L$jjLc.j ..(^^j^I (^^V 
j^>.| LS_j^_13-j_li3 1_L«J I (JSJ M m-jjA , ,.jAtl . ,^',r Jii-Lj Ji^ (2A-^J ••<_k>^ 3 
3_ijJL!l £j i"i Lj j 03^-i '-* J 1 W 3 J-^ 56 -^' cr^! u-^-y * tS^\ J "" L "l CjLL9 j-^. 
(j-a (jjAJij i lj_L,<-i-a 'j-^>- 4_ul3j2l 5) iii2JI (j-o J < i" ~t .(_yll! liilj iiijLcljjJI 

-Cj^L2j (j-O LAj_LC «_a-«li2j JlJJlJlC (_5-*J lljL^O CjULjiilj L«^VJ SjJlAI JiJLJ 



:^^ildiUAll 
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(_gj_pj| i_a^L«JI Q^SJu -u^sj^AJ (_£_j-pJI i_3^L«JI «l!Lu ■ )l lago-VI (j-° *(_j-"< 
i_a^L«JI I JLA (Jj "■_« j 4iLi3jJI CjLuISjI -■" CjUI^x>JIj lIiOI jJLII (j a ^j'-^jN* 1 

i^j^U i^o^JI i_a^L«JI ^yfl^lriiiiH 5j^>JI SJLlLJI ^JauiVI *>*JI |_£j-pJI 

*u3 (jjJI (3^LUI (j-* I j** j it - " (j-3 l*1Jjj .(^laj^LI ( j^ljLlII jl 'I * — ■ 1 1 i_a^L«JI 
i_a>L«JI (jLfl i^ySUI i_a>L«Jl (j^SLtj j. umAll pU-AVI c .jiniijiilj-uil!! I^ls 

^_3 U ^ a ( _ 3 _<i^Llj -S^Sj J-*J ,.(_ps>j3(l •»■ U . .. J}_^2 a La- i niu pjj^J i_£_j-pJI 
Jjjj cf^p- "Sj 1 "" '^^ <— *-&Llc. (_y3j i JLlj>JI *iJ3 ^jlr I Jj^Sj . 2 j j U S 1 1 j^laLci,! 
(_, I r (_gj_pJI i_a^LiiI lr *^1 Jlj>JI «_2j j . (^jv^J^lJ I JoLifoill L*j-<i^- I jj' a 
. (_£_j^>JI i_2^LiiI ^Irii nil SjjjjJI d ajIaJI (j-« "-^^P- ,^^ A i mv _J^e-i f-LaJjl 
.^la 4800 (_yLc J^J>J <-^-> Lc Lojj I (_,!£. Lpo /a-ulj^v (_yi^. Jji*JI o^Lal JLaJj 
La] . jHo 4500 *uij dJiL CjLcLojjI (j-o i_xSLix.j CjIj i"i-v iu> (3^-°' liil JiSj 

»^'» (j-a ^llo 1 800 j^cJ j-Lu j t~ ^Ir » ^j'a (_£o-l>JI i_a^L»i! ^j^l jl>J! 
cJtli Cjj^il jLjI (_yi Lj^iSLJI (j-o 3_p. pl^jl ^^i^. jji*JI (jSLal <-^p- o^J^' 

(j-J-llj -"'I U^^lt a^jT mil JjL^^I (^ Ljp£-JI JLa-JJ U£ iJ}L»£.V! l ^1j 

.^La 4800 SJjJa J^aj 
i«Lj_il3jl '.Cj^Lj CjLj-U jl CjIjj.3 ^1 (^^j^LI (_£_j-pJI i_2^L»JI ajm2 h J 
jLajJI fjJs 2-j^pJI S^Lill Jjuj . ell LLa^pJ, I j j La_J I ^i /oj i4jju*JI oLJJ (_y3j 
( _ T jfcj i ( _ > ijj'ii I (j<-a- i nSl sLlJUlI jjuuajz u^^ • ^jo frlj L«S Lk^IiSi '"" tax>J Ij 
^ (jyKJI ^yJ^J^SLII JjiUlII (j! JL»-J JLlIj .3-jji^ntl S^UI J*, jjo-a^s lillj^ 

t 1 _p!s (^^jal i— <£jSL! jjt Lo-Lu i4 i i nil i_j^ (jJa in x 1 9A j-» i j Lu /-.I Uj--t I 
SjUI 3jj^ (^a LaLk Ijj^ Sj^tJI s Lp.^l t^jijj i(jia 10 X 146 ^^tli jJ-Sj 

l «UiiJ3_oJj>UI ja-aLUJI J£ (JT l£. L £al5ej4iV.3_pJI Lj>LiJI Jb>-ljlJ 3_o ? >Loj 

(_yj& (_^-*j i3_LjlS£ SjJljlII a\-A.\ u^s Sj^pJI SjjjJI Lol iaj^Lki'j i nil *Loj j 

jj-oLulII Sjj^ (,<Ki Tli 4.JI (^ jJlj i^j'i/l t^J^LI (^jjaJI i_2^L«JI jji dlli 

4_a_LcLi (jjj^ Lo lil-ojjj p^c-j-? iJtH- 1 ^ 3 "^f* •— 2^Lc j-Aj ..4^LuijS_j T L».^ : Li!l 
LixJl£LI njjj *Jl>-j j>jLp£.Li ^^pJI i_2^L»JI Lijii-I Lijf ji£- L jjji.'i/l ( _p=j'i/l 
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•.(jL L£ J( j^i.Vl a^lrSU ^ujpiJI jljjVl 

Sj^-j 300 i£»*J1 e^MiJI 
Sjlxj 69100 ^Ul e_2}UJI 

. 3Jl>-j 6 10 ^^e-ij jJ^iy 1 1 . — . 1 1 (_2^L«JI (j-o (_£^1»JI *j^>JI 

(jl VI toj-±i-i dj^ L° 1 lil n_g^pJI i_a^L«i! (J-ujiaJI («j*j>JI I ,xa> rc^-jj j 

(_jl^.J lAUfc (^Llaj^jj^JI Oj-uLjj l tjj>" JojseJLa LiiJS Lo$ (_yj Lj-a-iSj 1 cUaLJuJ 

i_a}U]l OJ& c^l (^LSLCII JS) c^L.l^pJIj ^13L_LII ^Ijil ^juc o^ ^ 
ij_lTlSLi S_3jij_«J,I (j.}L»J,l plj-il jJlc o^jjl2j (^ LoLxj 3jAi <— sj-^u lS^JtP^' 

^j-Lc JiJJJ La LaJjJ ipjj (_5-iIl > 5e -9 J- 1 -^ f\>^l (j-^ O- 5 '-*-^' (l^ <-3_}>»iL9 
^_fl I ^. , ^.^ (jSLal (_j-il_j-i>- pjj <_iJi 850 j ' a I j -» a (^Lu pjj <_oJi ( Jt jjLo 

^ i4K <j£Lj *sJ (jl ij^>J! (jh-a-iXjVl 3-iaJLc (jla » .UtUj .^^pJI < a^AJLJI 

(J-iii-aJJLi (_g_j-pJI i_a^L«iI ^LuijSL!! Jal iV<ll 2^=_LiJ j-f^ i lS>?^' i_a^L«JI 
i_a^L«JI JaLiiij (ji^. uLij-i aJl23 ji-^-j 1 lj j j .".I .utl £ys (JLijsJLa i^^jo^iaJI 

(j_o 4_*_>j_l,l Cil^p-ajljSll (J-u^Iaj CjLLi-pJ,l (jL*J^ (, la *"' lillJiSj . (_J_j-pJI 
( _ T laj (_JjHjtA (j-° 2_jjilj_a ^i^ 56 -^' CjLuoLII I J •»■"■ '"' (_ ? J-!I 4-lSLjJj I nil c-u "IjJ-ll 
1 1 J_d> ^^e_i_Jl ^La (j_a (j-k (J-J--1 CjL«1^>. < ^-*- J J' Ct^'J (*L?"?^' (J~* ^ ' ^ (J~* 

(_gj_L^>JI i— a^l » 1 1 (jLa i3j_jJLi-aJI «q1Iq p^j-? ^jI t^-^jj 4j_u9 2fl (j-o ej^cj 

> j < S j— ia>JJ Sjjt-fls ( _ T 3 OjJJJ I J ■ i iuSj (_Jjj>.| «Ujukl i—uLtlj n_fjji <Jjn fri 
( _ T 3 Ljjjgjtj i4jjJjla Cjlj^ili CjLaL>-j i _* i nljj UjSLa i4-uLi-a-)Sj| j_caLL«JI (j-o 
CjLLmoAjl i 1 1 nljj jio 2 j 'I .^"aVI A^n ital 3jLc 
i_3^L«JI (_^ J-^i- ^ I lJt^JUJ ^ I (_jlr (_gji>o (_jjJI iCjLjLuJI jjjiia (_y3j 

jljj,lj 2jj .^..11 j_lC jljAI (j-a 2_'j Jajul CjLpjJ,! » ' i aj (jl i(__>l3j^L! (^^pJI 

UjfcjL>JLi dUllj (j_jjj£LII jjim^I (^jIj jLc (^ IjLjjJI ^J^J S^sj^UI aUJI 

i(j ■■ a '" II 2 j I or (_yji L*iIjJ 2-bL2il 2 a jj La I |j .^^j JaJI (JjiUill 2_ilor (_^ 

j. t .^.1 1 jji ^ .. a •,", tl (jjSLj di! jj j '2jj ,^.tl cjL^jJ,Ij jlji,! j-tu^Gj L^j (_ 7 i!l 

dJJj (j£, /tjjj j .4jjjj>J| CjLtal ililllj (_ajLLijJI (_y3 2_aj^UI 2al Ult , nj'ijJI 

(JiLo i Lj^i LtS 2 j \l ,^",aVl < _, , nlj^JI (jja isc (jj^Si i2j^pj| (juLULiiii!! 

4 J S. J I J I II II III lllj^Jlj 2 jj ,>. . tl d_j_lj_|jAj| ^IjJ,Ij Jj^JLjJIj (S^E-flJI 
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3l_LJ>JI ^^-S L^-LJalj i Lixu ( _ > l3j'^l 2 iilr ? jJL^sl ;_£a-pJI i_2^L»JI J-p-*J J 
joJLjJI jj-J3j ' a uJtal La n in -rc-j j_<fc ^j tac daLSiil j2\ aJuSI (jlj Ij-a^. 

. Lj^Jjj 4_uj/ jji^jJLo I400^cj dj^£ f-^ri Alga ct^'^' ' . ' ^ ~" ^i^-^*" (L°"Li'j) 

(-JJ ual\ (jJ^Sill ^Lcoi I Jj JL3 (_£a-pJI <_2^LiJI (jJJ^j (jLj JLalLvl i-LILl&j 

3Ja-Lmj 2jj -^ CjL^jJ, photochemical Formation ^LlajSJI 

4_lj1_j_«_lSLII ^jLjlXIj jj^3LL«JJ (JlLo jjA , ,,j^tl ( ^c Lujjia- (_i!}L>- (j-° 

i £ I I " j i(_£j_l>- i_l!^Lji CjI j j_cal_L«JI (j- 3-Cj-*3=-a iJJLlA £}l •» i iajj iS^j^jiJll 

..(_p=j^L! (_gj_L^>JI i_a^L«JI (^^3 /yi (Ji-^i <j' '- J '^ se i cj-^' jj^LolII ( _ t j* 

(- «i i n" 4_lj>JI CjLcjISJI (_i L*Jl>-Ijj <_3j|jjiJll 5-uLl^jSJI j-coLulII x_l*>-J 

CjLu-uL-ul (j-3 J-jIUj «Ll3-aJa-Litl J_1^3Ll«JI liilj (_)A*J J l«Lt>-2l ^j jl m'uVIj 

j_caLL«JI La-Lo '(_j->- (2>J^ i_£ Ct^ "^f-J-'J iCjLcjISLI! i_ll]j 3Ll>- CjUjj^xis ji 
Jljso 4 j i iiL^/al juusLJ-xM (j\-i (j-°J i4j-oL>- plj-il (_j-3 /U^a Jl>-jj ^jji-'ifl 

j<u iCjLjJI 3LpJ (j^j^SJIj (j^>. j^pjJ I j njl^pJI SLpJ Ljjj^_cis (j\j- 1 nSal 
3_uLii 1 1 jaM Ul .\r- 2_pJI cjLuISLI! «Lo JSLJo ^Ir tj-i^- 1 n^ 1 ^ Ij (j-evjijjij'iM 

(_£a-pJI i_2^LiJI ^^3 Jl>-jj ( _ t 1II d-j^-^a-Lil I j_i*3 LulI I (ji Jl>-j jJilj i«Lo^o-p.j 
sl—U (j— a Lj-uLj-uI QaAJLj ( _ t jJIj 4-j-a- jj j J-jJ I 3.}LU (J^ L<fc^L>oLj 3_J^£La 
Cj^LcLiill (^3 L»-iAa- <-L]jI u "t (Lipids) iJliljL^ljiJliL^j^ljCjIjJajt^j^Jlj 

. L^j 4 t^j-»J,l iu-JI x-a 4-uLj-a-iSJI 
LiJL>-ljjJ LS-Ja 14-L^-^JajjJI jj^5Ll«JI i 1947 aLc /y^ (((jJ^^-iS)) <-;j3j Jl2Jj 

,j^ (j^Ilj Invariable Element Lblj Ijjuac 18 Lg-La (jl£La iS^pJ! CjLcjI£L)I ^^3 
La J£ ^ Jl^-jj C^ljv i4_lj>JI SjUI SjJLc 4_jJjVl j-usLUJI JSLij L^lu 
3j_lj^ S^vjJ ^^J! JJ^so L*LIjJ (jr-Aj i ( __>i>j'^! ^ I r 3l_pJI pl^JI (j-a <-2j-C 
^Lj-^.'i/l ^^3 j_coLl«J! j I Mi'i'tl fj^S S-Jj^l 3x.jjjj>J,I (j-aj ^.j .Ull I j .^< .* 
(j^>- J^j-l-iJ ! J Qa-ij^LIIj (J\jvjjJlj2| Ji^o f«i i n-»Jl Qj^J 3joSJi,I 4 1 1 ii ill I S-Ja 
(jjj (j_a '/. IOj '/.I (j^_j La 7-jIjJLj i^i mJu 7tJI . jj a i uj d Ilj (j<-?" ' "SVIj 
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JljJjlII L^JLi^I ^le. 3_o.jJj.iJI jj_-L__J! l_1__Jj .(_-_«J! _>J---I _--> (S^u^JI 
(___3 ^liLo (j^a-jijJJJIj jJL3_j_j_SL! I J_»-j-i_> ilIiLcjISLII <___) 3_aLg-l I fl-j-taa-l (j-o 
tjjaSLtu ' "llj (j^J>^'J t^JJ ' " ir iXlj AJJ I nllS-ll J_-JJ J idlLt-ulj (jljj-fcjl 7r J I nl 

.cjLuISLII (j-o j-jjSLI ->! t\»tlj 2 ,l,^tl (__. I _u__ ^ I j J^Ll^JI ^_i jj a • uj-Ltlj 
J--J (^LlajSLII i__-i_^_JI (jL 1933 aLc (___3 «__3j_.Ij_»-3_Li_>» jj!h jullj 

jLUcVI (___> Cjjii-I^J 1 I J_»- 4_tL__lo-3_ulj-p. a I ___il£> 3_uLu-3_pJI lIiLcjKJI 
jj ^ , ,,j ^ llj (j^^vj^UjIj (j-l-a- i nSatj <j-<_>-j|jJi_i'_Mj (jj-j^SJI (JlLo j___>L__ 
«L<_»_M CjLcjI£L!I Cjuj-Lo (___> 3J_u___J| j_i__l___!l j J LaJ (j^>- _-i> !jL_> i<__j^__\_!j 
Q^j^iCJI (j-\_i 1-4-J-3 4_uj^__j «_uu ( _. i nt J_vjjj ij_»-Ij pjj (j-u I^^^ij-" L_.j_3 
J->«- njljj-a-ll «___>_>. SjL-uU j . 4_c_»JI 3_.LU _p (_-i> jj* . ..j^illj (j^vjjjjj ! j 
I o ft> -JJ-IJ CjLjjLS^^iJ 4_Lo uuj ^>-->l J 1 ^ ' _J ----' L2-*^i^\ i-'jSwil (jl 
3_.LJJ i___Oj_j i La i "j " a 4_i_> UVi ' I983,-L__ ( ___3«j_>-jij»(<sJL*_I oL___I VjJ-v 
L__iL__ii (_pLj^JI 3_.Lo (jj_C_3j .«LpJI 3_.L«J- (^LlajSJI <__j_^_JI jl 2jj --U-1I 

. K i nlj i nil jl ajj i nIlSLll '"" a i "j 1 * jl ajj i nIoLll __iLJjj^_> (j-~ 



^--S'^llJ hjA\ A.< 'S\ 


j~A&}\ 


obJjjJl j 


jynjjl j 


■^Ij-lajjjSJi j 


22.40 


17.90 


49.38 


C&**~£^!\ 


51.30 


69.05 


44.44 


j^j^Jl 


6.90 


10.00 


6.18 


(jfc ar _jj*^*' 


0.70 


2.13 


_ 


i ijL^>-- lAJI 


17.80 


0.61 


_ 


lWJj-JI 


0.80 


0.31 


_ 


O^l 


0.10 


- 


_ 


_bjj-l 


100.00 


100.00 


100.000 


^j^4l 



Ajj^ajd\ fljlil ^Sji i_-j_o 2 JjJb* 

■ La i "j" a 1 1 jj a j j^ (j^jjuijS (J\LlL>o i I939aLc (___)« jjI^_j_i»j__u_ dJJjis 

(3-JjJl3-)(jLuJ!j oLil Ktt i_ySpJI 
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6-y^JixJI uljjjjlj ^jluulll 



cJUrl Oj^U hjA\ Z~*Jl\ 


j-rf2i*Jl 


(_5jLstJ-l -_;*- jJl cjL*J 


iJL i)L«iV 


45.37 


48.43 


j^j^Jl 


41.04 


23.70 


Oi— ^i 


3.30 


12.85 


lvjjsJI 


5.54 


6.60 


O^Jj-^ 1 


2.31 


3.45 


j» a— -JlSJl 


0.44 


1.60 


c^jjSOl 


0.28 


1.58 


jyL^yS\ 


0.16 


0.65 


*jl$y0}\ 


0.91 


0.55 


,» 4—- *' « i-— 


0.28 


0.45 


<jO_^ 


0.33 


0.10 


rj ^ui 


99.96 


99.96 


t-^ 1 



oi~~J*^ij »~jj>U (j^ 1 s-jO^' JajjM (3 Jj-^) 






s_^>L_L*J1 ^- <1 hi Ij . JlJJoJI d A QJ I H tC LI.1 (CJ AQJ I tl'ISjl t AQJ ( uUfl-iJI ' J |0 ■** I "J dJl 

i". i nj I LfcJL^-j Sj ui < II j-coLuiJI dJJj (jl_i ■ " Ij J La 1 Jl3 5ibJL>JI CjL-uljjJ! 
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3j_Li-VI «Lcj_<tJ>J,l 0J-& (j <i i nTj i I Jail a^jJLsJI (jl£ '-^Jj (^3t!- , ' Jl ^>^' w 3 
3_jJlJLLII j-i^aLuu /. o i m" (_yJjVI Sx.jxj>JU Lx-Lu 'lQ* La ^' 3-JjJuJI jj^oLulj 
O^*.' j- J~J /H-*? 1 - 1 4jj^Li» L^^J CjuLjJI (jl Jl>-j jJl!j iCjuLji) (_^Ja-«j| 
JljJljso /- I c 3jJiJ9 CjLjI i i II (jl (Jj^ Jl2J (_^>- i3-i^l!l (j-o 3jLlJe-a jj^sLi^. 
(_a 4_<-caL>JI dilj (j-o JLlcILjiIj ijjjJj I g^jig cy-*-" ^tLH-^ 'L^Llo-J^I '"" aj^ajl 

*_L«JSJ-I L*ili f&Jj J . 3jJ_pJI * LuijS^J^J U (j I ilj L*J^ (jjL*Jl,l (JX. I— flJJlSLII 

J j I -a- "ill JiLo 2 j i nLcJ.1 Jj *° ^ ■' L^-iLaj ckA**-^ ^-^J- 9 " f -* '(JIjJ-IIj CjLjLlIII 

i<t>-L>JI <_. iiitcj ^^aSLII (_flj-aj jl ^y^SlII Speetro chemical ^LuijSLII ^^^Utl 

. 1937 j»l^. ^a Jl^XI IJ-A (^a 3j-a JjV ^jls&IiJ (^JJIj 

dllij ja-3LL«JI ^ji^jj «_L«j>o (_5^- Cjul^-pJI (j-o SjjJLo^iiSI CjuLjJIj 

i_JUl!I (^a-ciiLiLjiJI j_j\c^ ■ ■ 2-i^pJI (jjIjla f_j\c cjLjLjJI (_£ JJLu tf^p- i ( _ t ji-l : iJ3 

£j\^jOJ fiU^lII (j£. 4lluLu^ 1 ^_C£31_L*J1 ^)^* > * )LlC (jlj t(j1^_»j>JI (_£JOLJj-(ftX. ^1 

. «Gl j (jLcuJ^U ( _ 7 !L»-j iCjul^-pJIj CjuLii! Ajuusj^a Lus\j^.\ i . i 1 1 n_t (jl_i 

:5j*Ut j^UJt >£>i$ dt$*aJt djUl 

3j_3j jtj L_LjvjJjjSilII y-j i Laj 4-tJLSlLmJLl cGjiij j^ /cl/tJI (Jj^sjj jJUj 
^ j 2 jj j a llj 4_<-»-^J^-lJI (JjLjijJI (_jJI i Lg-La Sj^LiJI 4j-oL>-j i4_ujla (j.}L*-o 
i-njjj~u Vjl IJljjJj . .3j_jaj CjLuiSLi L^ug Jj i^ajJIj SjJLlII jul^[1x}\ j_p^pj 
LaLjt^-l (jjS3 V jj*a\lc Lgjljjjjiil LuSLaJ dllj Jj w n (_y3j ..SjJLlII j-caLuiJI 

oLj-aSj VI Jl>-j3 Vj i L^j 4j-oL>- sLujjla jIj^ LgJ (jj»jJj iaL>JI jj-o *j_u£ 

3jj^LJI CjKj i"itl (J^>- S^pJi^o Jp-J^ l-^'j- 5 D' *-*^ ' JJ^ - ' ' Lr^ ''^ 'LLiSalo 
^ ]\ • rt Cj^_j_>- (_ 3 -^-II j— CiOI—UlJI (j_« SjjLul ^-cidLulII ^_aH*JJ .(^^-'ill jlj oil 

( _ T a VI cLa 'I '^" V I j'-" (jAjtjJla i (jjjjjjusJ, I j (jjjjjiUI L&j^vj (_a »l oUll 

1 1 Jl>- iijJt>- VI aJlJt" i hj (<sJ jj>-VI (j a « j 1 1 j " La 2 3 (_gjjjJI «< a-J I '»«« JjJls- 

aj_jJUJIj 1940 , 1930 (_,_aLc: £gj 3j^5 JjV ^ ««*li»l a^^^jjJIj AjjjJVLa 

j_*-ol_L«JI ,j-0 (_>A*J liJLuiJ I950j 1940 ^j-aLc (j^_l ^ m*n ul A^uLaj^Jlj 
3_jLj jj^-^VI (_yl^. Jju ^1 ml I llj <J AJjJi^UJ^JIj ajj^jVI JiLo u>Jufc Sj^LlII 
(jl VI i<LxSLj-a-jS CjLj£^o jl dijLjjj/ jl 4_l2j CjljJa «LLui (_,i^. tljj-u i«Ljjji 
(_^3l^>- (jx. ^ uxi^aJl CjLo^L(J,I (jl jl (jLxjj^U )«_iill 4x-iJlC L^JI (-,(f_t V I JUfc 
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ft-y^JuJI uljjjjlj QluuUI 

*_a l*JJJlS j-a^l (jLS JljUj Lg-Il o »" i ill (jj-i CjJLv (_yjJI (yA L^ia (jAjlxjI 
(JL>JI dJJji I ajj ''--j I Aj,^.a SijjJa S^Lilj »l nUtl A j i a> (_£JJI a^jjLLuJI 

Cj^L^ljJ.1 al J Mil «L<-uJ_LA (jjjLj-ul LJL>- (JS. luJ i_gj-I! ,»J-uLajJ*U 4j i nilu 
(jVI (JjliJI (JJSl 4_Lc i_2jju (_£JJI jJLi!l ^1 La Lajj t — *-Ai o' ^ * .'"' ' "".' O-^J 

. . I JlC. CjljJLill JO-&I (jjS-U-u 

I j , ^\l ^.", , ,,l jji iSjJLlII jj^sLuuM (_jix. J J i^aaeJJ LJLv *-jLJujM (—i^Lu/alj 

j . SjJLlII jj-oLuiJI OJI^J 3j-3j _>-"' 3 Jjji£. (_£jj>-I j >l . ^ "J CjLLu j^c £lSsjJ 

JJl^v 2 "jl A", ,i CjL^vjJiJ L&j-jjJjJi <_i_LLJe_j Cj_ljv iSjjUJI j-i^aLcjuM dJJi 
5j "'<* (»i 14 ^ j i ii Li Jl>-jj Ajjmif.Utlj njjjju '/.I 4 1 1 ii m Jl^oj ajj Sj^aJLa 
Lai .i_aVl *j loc /yi 4 4 j i ii Li ajji iilj^aJlj ajj i nIoLll (j-o (_p J^j-jj j .i_aVl 

oLj-a (j-o (_*JlSUI jILlLa .j_uSLl dlti (j-a JJ3l 2 j i ii L) Jl»-jIL9 SjjLLlI jj^sLuuM 
^j_a i /» . -~» i .a a1j»>.j i a^jJljjjijJI jj-* 0^-^' 0^-*l>-?" C7~^ L^-^ 6 - 1 M^-a jL^e-JI 
^j-a 4_il_a (j-* JL^-ljj taa j'mh i nil ^j-* r*'^-? 11 ^ (J-* *LiLa (J-* ^^J'J 'r^9^r^' 
^^-S 4_ljI jJI (jjl_«Jll Cjl—i-oi 2_aLJejl3 (_J Jua jjLlJj . Aj-oLaj^>JI (j-a ^Ij^JI 
CjI la-iae aj jlaej )«-:>-«->■ ^UjILso Lax. 2JVj 3jLc ^U»* ->lajVI ^jLa ijLajJI eLjua 
i Lj^2j ajjJlJIS i nil (j-a l jls o^jbz 5500 ( _ 3 JLc ^liLa (_gji>o (_y^ • 4_u^3j ^(1 3^£L!I 
^j_a jqx.jJLi j . ajj'mIj i uJI a ajjjj i gJI a A^_uLa^>J1 ^j-a tiJjj ^j-a ^>-^' ^^uiSj 
j-fuu i L^La *j^>- (_5^Lc ji ' '3^^** (Jj .-»-»-t| jjLa ^ i-» uaJI CjLloSLII eJJt Jj^-J 

jLje_»Jl i>Lj_a jj^ yr j i"^-3 t u-lalLj 1 JLA ^ji j! tjJLjsm {jjs A^J-Ii Ll>-^Jj_oJL) 

(j^-aj V JL-J^i. tj^z-x-a «_j_LaJl_i I Jlj*j i L^_aliji-a jl ^jSj^ (^ Cj LLajjsJ, I j 
,3-C: jJa_Lll i Sj '^'- (jf ,j-L»-J V I j_<k (jl VI . \l j ^~ ... « Vj (jrlLa- <Llu>J 
i_1!I_LA ^Ij <Lu>Lv ijLa_jJI oLj_a L^-J^ILso (_yjJI jj-cSL!l l*JJj (J^l i~K ul S^SLa 
j_i^l_L»JI (JJ-SLj (_j-j-J! jLajJI CjuLaJj CjuI^l*. (J^l iLL ul L^la iSijjj LSjia 

. I (j~j, h (j-a !«j^>- Sj^LlII 

q^jz\ CjuLjJ (_ji>-j dilj_i>Jlj Cjul^pJI u^Si jbvljILl SjjLJI jj^sLLtJLa 

(ji^S JJL)^jJl>- jji La-aj iSJl>-I^JI 4_lL>JI CjI j *Ll>- 2 Ij 4j^e_J| . \\ .".^ V|j 
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VjS' ??-^L>- (j-2 ^i^ 56 -^' cjlj^aLJLa . 1_Ll«-o \j i^aic 3^->? *Lp*^' o-° f_^ J^ 

4gj i nt (jl ij-t-»- (_y3 lAjjJiJLitl (j-o (_iJI (j-o tljj>-l 4 i iiq-v (jJl^v Jji^o i^ULo 

Ju3 A j i ii i (_yi^. mJjILso CjuLlxII 3'jJ'J l>"^' uuJI (tiaJ J -iL«J (jl L^S 'J^ 6 -^' 

. «j-»- (j^ji-o (_iJl (_p ( _ t 3 slj^-l 4 ti i ii JjLjejj 2 3-J^pJI (_y3 4~ j i nt 
j-caLuiJI ^Ir J j ,^^.11 fLp.'i/l J^l j"ii ill {^ j±& jji L^J i*l A V SjIj^JIj 
jj* ' ' "~J j Jj ' (1)-° u' ' " '*! (J^-aj J-2la .Mj^-pJI LgSjl i nl I "■!— SjjLiJI 

iSJsJlJjJI joJa^tJ 3j-o tl^SLa (j-° W^^J 'DjL^ ">JlC J^-° M^-o 7-LflHll ij^t-LJi 
Jjl3 l£JJJ£j . jJI ..3j}L>Jlj Sja^JI ^ a^h-^t | e-|j^Vl (j-a u^lj Mir <_,]! 
SjIjjJI »l olr (jLa iL*lI!i (_p (j-o ja£.jJu j . .Oul^-pJIj CjuLjJI (j-o j_lo *_o 

A J j"l J I II j AJ-J_lLo^J>JI '"'lj I llS Sj^UJI JJ^sLlJlJI (_>^JU j.Pj't CjLJl^pJI 

lLs i uj! ( _ T jfc (_p3jJLll I ji^J 3JjL>- 3jLa ( _. i ntl (jLa cjVLii>-VI j_p f-oj < Laj-lcj 

L$j| ■■-»> jj, La Ulj t_JUJaJlj Ij^-l&JI Jlo Sj^l^JI 4-lUJI tlllj v^jLuKJI 
«Lj_^-jL>J1 (J_alj_»J1 4_La_*_u1j_) d I&^mJ I (fe>jaiaj j^j^-S-JJ tcLc^-ioiJ ( d c I < ^*"" 
mJJJI ' -i I « La 1 1 ^liL<i£ •(»_5 T J-!' ^'j>" »l «ilf ' Sj ■ '•'"' C^^o J^J-JJ ct-^' 2 a l"i -sJ, I 
j i80 j 40 (j^_j 7-jl^pj «Ll>-L1JI (J^Ljla «U t(j^ 1 1 n'ljll (ji^- ^1-1^5! «I-lo J uaje i 
«CLt>-LlJl (J^Ijla JlJ^J ,etj-^- , ,,^; ,11 j_3^3 «L«ji2lj 4 j'm i nil «UjIi'i(u «QLaljLA Jju 

(jl ^-IJ 4 ' '■ " * < )jl ( 11*^1 U jJ-i-iD^Lj (j! Jim nil ^j-* (J- 41 ^^ * (— AJl (J-« ^>-^' (_^i 

j-j£j3 ^ji^C- ukjji^lj CjLcjISJI Ja i aj| 3jJl2^j 4_l>-L1JI CjIjJ,I diLlo (j i ii-a-Tt 
CjLj_LiII JJjtjjj njLtujVI 4^Jl^J 4_uJj(Ji,l Cjlji^ill JJ^-^ iSjJLlII jj^sLulII 

. L^j o-sjijj (_^iJI 

/j 1 C 4-la j ge 1 a SjJlJL* j~jl>-2 1 ^JLaJI * Jj^**- 1 *-^-»3l JuiJj . (J^? i ii*ll Q^-^Jl 

Jl»-JJ JiS JJ^3LL«JI Ojui ^1 ("S-C.J ' L^J-II /T^ 5 ^ ^ L3""' w H- a '-'- ,> -!' (_>^>^L^-"ll ill 
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ft-y^JuJI uljjjJIj QluuUI 

jj ,^."a 5-JL2xmXI LjjVLii. *_a u"h» ij JjLaVI dJJj i— Sj i""i i u i Uj£..3j 
IJl_i_«_i A IjViitj , J .~ , ,.t I a!^£.I (j-o ALC ^1 Cxl2j.ll dJbi ^^jSjJo^s u (_j-»-a 

' . i J ' "' i(jjl_«J,l (JSIjiJ (j-° LaLx-i 2<*j*»^t I <Luj gSLlI i_djjLu-u .ijjjj ( _ t j5jJLco 
SLLaJt-a ^J j 2 a. li-ljl mjij lLL-Ll^j ^ I c j > l*LlL-u}LJ u I a uaj Ju3 L2j^Ia L#j 

j'C i"i II j oj-UI ^^.a Llsc^: CxjISLs L&jjjij c^jJjj L&jLjj cjjjju jLa-<il_> 

i J Ml "l I U «Uj^JLll «LSjjJI JJjijJI dJJj £y£. ClJ^LjlJ L*Lli j^jlo^fljjj ljOJ*J>Jlj 

j j i"i" i n't (3^_&ji3 Vj jJLi_L--v dli-u^LLi 3j_pJI (jS i ikii ^ia ..ijJjLtuj (_,i^. 

I Jj" (Jj- i aJ (<sJ JJJ->- ^^JoiajJ i±uJl>- T'LiJl (_,-& il ijj-AjJIj CjuLjJI (jjJual 

jl I j 2 'jj j Z al *" i "*" 1 L&^jjLaj (»^ o^ 1 ^*- iJ* jL ri (*^ o'- tuJ ^' o' *-*^ • ^-v 
^yijj 4JI ..jL>J(_3jLifc J»4 (j-a dili J^ JjlS jji Jj iLAjLjj jl 3-LuII I43LJI 
CjI j iS /j I c I j ' " J la-ac-il jjjijJI dJJj (_i j^LjJI aj-uj^J! j ua-k: J_jS^3 
LJJ-J Jlj> j t nj i L$_Ai_j_aj (_^j 2l j^s_uo (j-* I g^ (J a i^a^J I jj^- 3~?^ ** '~) ». 
^IjS'll L^jLl>- (jl ' ' I Sjj La (J^xj cr^- *Jj*-_3-I.Ij '^i>^I' i-iit tl Jlj^U^. I ija-jl 
(_gjJL>o Ls-il n mi --kJI £yl &j-±& CjLujiSLj ( _ t 3 <L3JLtXlj ^Lajj-JI Q5JJI Cjli 
La- I a i4-j_Lc J j . ^ ^ 1 1 ^.a jjLmJVI jL>- 'J-iLJ j-^ >*J l ( i 3i' jL Tyj>" (_,lr 

.cjIjJ,I (jjj <_aV^I Cilj-i/u ^lUJ.1 4j>J! 

CjLc I u^aJl x-iLlizjz ^1 jjjijJIj jLiiillj CjuLJI l*1Jj (_p (JLjijI (j-o ZJ^j 

^\£ (j 2 dil j . (jjUIl (JjJLijj ^^UeIj-uI «-Jl ir^a ^yJI Jj-up L^Jla i3_u! JJL!! 
La hjjJJI 3-jJI 3j) jJI Sij^jsJI (_Jj>JI jljSLx.j iSjj^JLII «UijjJI jjjtjJI (j^ 

(jJ (j_se_ij ..SjjLiJI j-i-oLijiJI r-LlJV (JjJLsJI ( _^ jjsJj 4_l>- CjUlUa V! (_ifc 
4_lj^JLII jj_AjJ! (j-« ''\ '^J"*,' L«j9 ^^J^SLi ^S-flJI jjLv (JLJI (Jjt i"ia diS^Li 
(J^-L-u ^1 (Jj^IaJI 4jI-4J ^^J! L*J^-<-u dljua (J-caJ i_3jjji (Jj iSVjJll Jlj^Ll«JIj 
&\js>-^]^j£ul\ j-±& iJIj-lxj ijJLuij i«GjJl^JI » iLLtaXI Jl>.| J^J-JJ "—^i^ 'J- 56 ^ 
3_jjL«_p SJl^-jj d—L^vjJj^u 3Jl>-j (j^. SjLx. » i . ■- 1 la ..(j^lajij 1 fl-iaj liLa 
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(ji i4jq ital iJuj jju ^j !'■» j • *.'?■ ^^2 T-Lij^l Loij . . . «Ll»- j^J LLlo 3Jl»-jj 

^_1^_Hj *-1*_l>- t«LjJL£. 7?\j-f\ ij^l j-ze-u\ (j-« *LU * t^c i n 1 A^-dJ Sj-uS Cjlacua^a 

oLlo (j-a Sj^LlII jj^sLlxJI (j^a^La-". J ^Ir SjjLs S-lLiiaJI SJLlLj CjLj^ii3 I Jj'a 
<JliLoL>JI (_£Jl»-I L^JLSj '"'^ laAll i * Uj j J i *•»" 3-ul j'tl (J^.ljJ,l /-^J .j^e-JI 
J La acJ <jl (jl i n t^Ll (jL£ La SjjLj (j.}L*-a ^ys^JxIu-u 2 i4_Oj^£ o'j^' Cr^ 

^vL-La iA^jJI cLiJj (J^-dJ Lt£..i (Jj . . ^LXI lI^j^o i Jl seJaJI (j_« 4 - Q-Se.Lja pj'3-* 

4_lLc J iajc ' (_gJJI -i^J-ll a^jJI dJJjiJ ^ j j i"i j . .(j.iL»-o «_l«j>o (_yi^- (J-«-«J i«Ll>- 
.. I LtaJl Sj^jtoJI . *\ loC »l Jjj jJa jj£, jjejJI oLlo (j-o 
aI_A ( _ j -J Liq-lSj-l^v jjj L^Jj Lj^ "i S j II (^Ljj (jl^pJIj CjLuJ! i_d_pjj 
i«Lj_L>JI 3Ji_ljvj ^ U^ , ,, ,11 aj j . , ,-, t 1 CjLcjLSLJI dJJj (jl J^-J jJiia j j La a.j 

IjJ-i I _l < I " l(_gj -LIS J II (Jj^i-Vl JlJt£.J (jjliLlJ I J_t£. U^pSjJu (_, «i I n~ (_ylllj 

4^Lui ; l?j-l>JI <_ijLLbjJI (_y^J ld Jua-taej Loj ,ii>j}L! (_£j-pJI i_a^L«JI (_y3 LoL& 
iaJ^Ljjjj^ ^yJI J_J3tb iSJiUllI Zbj i^-ull S^Ltl <j-o /. 40 jl 30 Jl^o (Jlj-uSwil! 

jjIjJ ^JJ jl icUlj 2 I al (jjjjXJI jji.i^l ^L ^JJ j i „<Ijj (jsLJI Uiu 

4 1 1 ii t (ji (Jjii>J,l (j-oj • I <-i! (J5J_>SLI! Jj i nSI (Jjl I Lta-il (jjS^b JLSj i ^ La-i i ■■< 
(JA (jjSJu 4xjjiill CjLujjjijJI (_y3 (^jji-'ill 2jj iJajJI jljllj (JujJI £y> Sj-fJJ 
4jji^h!I 3jUI J o«" i n" Lj^_uSLJI (j! j>3 JuaJj . LtLjLaj j 4j^_uSLJI Lj^L>JI 

«(Jjjij» cjI^jjlSj i _i i n-fcj 5x.l i nil (_ya 5-ila- J£L1 ^Ij^-Uja OIX -I0I2Jjjlaj 

L^JjLta (ji VI jJL^aJI (^ i^Ula <2jLuL£ Ljj-uS-lII (ji j^j . 1942 aLc ^ 

(_^3 3_jJlj>JI 3-£jLiJ,! LjJ tc_uj i^^^J^uoiiJI LgLI loJj ijjISiII ^ ^UJI 
i_jJLjtj iS^UI (j^« L^j (_>uIj V cjLl«5 (_,JI (_gjj3 (_yll! SjjLlojSLII cj^LcLoILH 

. (JJulHj jj^5Ll«JI (jja j-jjSLI 4^Llo_l?o-l>JI CjljjjJI (_y3 I j"ji ^ 
( _i i iij-13 (_5-lII i4ijJij»JI i_jjjiIj^JI (_y3 4jjLuJI u^pSjJI (j^ 3j-3j '^J^J 
(_p (_y3 (j^j^U,l CjlIo (_jJI CjlIo (j\j La LjJjjla 'A^jJI '"" tajae a (jLtj^ 3>^ 

-(J^jul jt-a-r'jJklL) I '^^ * (J^v uS L i J 1 Jal i ii ill t Mint j .* (_i_uljjJl dJJj (j_a a1^>- 

i4j^?e_ul t tj_u1ju_U (j^j LgautJI (j\jv j^jJJ 1 j (j^j LaajLjl (j^j^SJl (j_a (_^IL>J,1 (_^3 

iLj^ISLjJI jljLX.ij plj-Ji (j'S 1 L-*t(^ l"j'" ~'J La La- i n'tl ijJLui (jLa I «j i<~j 
Physiochemical Conditions 2 .ljLi^j^u^AJI i aj^JaJlj (^LuijSLII (_*j^pJlj 
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j_j_jJLj 3_lJj^_uia L$-2jLc . Ij- Lj^pSLJI J-s^o i JLjji^ L*ili ^Ir j ii_jjj/Ijij1! 
(jAjuj Redox Potential Jl^pi-Vlj ju^Qll Cj^LoLjla ^^3 _pjj "jj^y PH J! 

J ! n<jj3 Q^JJ^JI J-<-ui£l ^yjlii jLc (j-O <L*ijj Uj PH Jl JiflJ IjpSLJI f ljj| 

j . CjuI^ILij CjLu^jj ^1 ^js>-i\ 4_lJLl>- j^pjj I CjLojJJj Lo^o^Ij CjLb^ji 
(j-a (JI^-jijJlJ 2 1 Ji_uJ^ji jl CiLil a i ..jAtl jjj>o jl [j ^ LaJ j^LJiijjJI 4-La i ulaj 



. SjjLUI jj~*- iaJ|-i djjS (_Jj-j£ «LuJjla «Li!Lo 3j^3 ^ ^J'JJ"" '^^ L ^-^ (*"*'J • • "-& 1 
du^Sj ^_ 7 J-Ii JJ~»" LaJl p'j-jl (j-« «Lc^_4^e_« ^i^. (J^-l>-^J^jj>iJ 1 ^ alia * /cj-uI 1 Jufcj 
(. «i 1 n "j i^Lj-cisj'ill 5) ifjuill (Ji-!^ jl C^j>o 3j^>-jJ,l 5 1-g.iajX I jljll JjjjUj 
- iii j~ LajL^j Magma ( __ > i>j'^l <2>k>Li (_j-2 jj^L«JLI jj j 1 a 1 j-2j g-iaiXI jlji! jui 
Jjl JLjsJLj L^jLLS J 2 Lj j 4-LjLj-iIaJI 4j^jilll (_Lal^£. ^ La 1 u| aj \aic-Laj| l*JJj 
(<u i(^LiLo) (JLojJI jl (JjiLaJI (j-° CjULaLj 4i-uk (_j-l£. )«-<j^tjIlJ Ltbju^j jL^Jalj 
i2 j I ajjl jLjc^.'i/lj 3_j_LLLsJI j j -» 1 a 1 1 4Jj£La Jijlj L^j£ i'l 1 nLuJ Jl3 (jjJI 
cLu-flJaJ I j aie-Liaj I tfjufc CxibjjiJ La lilj . «Lujj-ujJI jaJe-La] Ll <_2j_*3 L4JL3 
3jlj^>JI CjL»-jJ jl JiJAJoJI ■ U . , >. 1 1 ^J| £yijj| j_a ( _ T 1^. 4_iLajJI jL^valj 
jljjlj'ill (_p-o iSJ^tllkl j j Je 1 a 1 1 J i_3jjl3 (_£_^>-I jjjej^s I J '"* Ct--yTu i4jJL»JI 

S CjLij (jj^-" '* Jtjk Ct^ U-"^ O' 'O- 5 ' C3-*-° '-'.I'll! ..Sjj^ i-iiaji L^JI i4_lLojJI 
JJ-Je ua-1 lj (jjLaJll ' la I c *V ^ 1 a j'ij-ll jJ-taXI (_yjfcj SjjLlII j j 3c i a 1 1 -I 
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/_^ ^ fl I J >i 1 I Cj It j i " 1 1 «L»_ljj (jjSLij (_jjJI (_3-*J SJaseail jftia.Laj| -3 
(jljLjij i«L_<JL*JI 3jlj^>JI jl da * '"^ ll-J «-d-l <i_ujj-ujJI jl SjjLJI jajciajl 
(j^SJLl (jl i'*»l ^l ("i j frjij jaj&jLaJI '"'J J i-ajl '_>tH^ IJIJ La '-*' oLh^^' 
^J| 4 2 *i j i a Jjju ( _ 7 lII-LijvUI- ( _ > l3j2l (jiaLi (_y3 (JjLlUj j ijie i a 1 1 j J (j i a a 
i^LjJs I I I J3 l_<i£ (j^-Jj ? • I ' *"*_'' ojufc SjjJ (". i njll . ..SjjLj Ijjiej-a (jlaj'^l 
(_p L$-cjjSLj ( _ T 3 (Ji-Jijjj I Jj** ilLI MiTt i«LL»-ljCLa Lx-ilj tLJSxm^a CjIjjJ <". i ihI 
(_ 7 l^. /_». i_2^Lcj (j ii o i"itl (j-a 3jlj^»-J n\jJbj «La (j_a (_Jjj>-2| "^^LlJI jju3\1c 
(j-a (JSjIi (jLcujVI I fllixi "_' 'L^Lu t— ilji^jJ ^^jk 4jL^iII /y3 ptjljjjl (_pj i(_paj il 
.. L$jl Jlj-<La (_>A*-I (_^a^La-"n nU Laij i L$JL>- (_ji£. Lai i(JK i"i2l 
jl S^^ia Kjl i ii (_yl^. (_£jijeJ (_£ jJI l!xjjIj^>JI SjjLlII j j se l a 1 I 4j!lal (j-aj 
i«LLia-«j>JI SjjLcJI \$2ejual I (j-a Cjj-iIj^>JL9 till jaj i^jjlji «lLu* (_ji£. 4-j£j-a 
3jj-ca ( _ T 3 Kjl i nil (_,i^. i^^Ixj 4JI *-aj • Lcajl Uju IjjJej-o jj_iL>JI jjjjuj 
jjie-LtaJL <Lj£l£4_uiSL> Jl»-Ijjj /<sJ ISLlLJI jl VI njji.'i/l j-i^sLulII «_a CjLj^j^ 
-CjjjIj^sJ! /_^ CjJl»- La£-.}lj-ajl (_,i^. jj I i" (_^>- (__>l3j2l (j-laLi (_5-3 «UjI jdl 
-S^-J aJjJ Luj- LxJajflla. V-uJlcLs Uju IjjJej-o jjjLsJI jLQ^.1 (j^-a-i I Jl^Jj 
L Jjji.'^lj 2_y^ a^JI SjjLiJI j j se i a 1 1 (j-u La-j3j olj-ajl 3JL>- ^Ir 4j Kjl i nil 
■ jl»~" ul <= L^Lu c - J 'jLP * J'.^^J a ' "j"'^ I SjjLlII \aie-L.aJI J^-JJ SjJlcLoJI 
J^j-a i Jt_i_«_l (j-aj JlJ_3 tpl -Iu'.ct Jljjjjj 43L>-LstJ /- flUj i Lgljjj uJ J i(jLtujVI 
sG^jjla «_a Ij^Iajj i^jal 4j^jjcj>JI "j j i a c Ala ( _ > l3j al (_yl^. 43ljLiii>- j^=-2 
jjjLsJIj l!xjjIj^>JI (j^a 4-lclj^JI JaLtAj (Jjjlxj dJIjLaj i^JJ-ll (_yl>- (j^L«J.u 

jl in'tVI lr L^jI JJ I g i <i^a ia i La (jl£La (_a ^.u^Lill Sj^ill 3j-3j (_,!<* SjukLio 

fjJS (jL? La (_)-oSL»J i L^a jir" i mJJ I^U'mjt 4jJJlJ(II 3mj1I liilj ^ LseJ (_£ jdl 

..^llLa SjjjjiVlj «LlLiLiJI OjI Jaj^J I «lLu 
Jl^-I (jl (JLflJ Lajulc 4_j] '.(Jj_Sj 4jjJj>JII ^Lu^lJI Sj^IlII )«_a | >|j t-~ , ,.lj 
(jJj(J,l (jl oLula l*U JlS i «Ljjiaju»J I 4jjLJI jgie-i^aJLl «LL-ol (_y3 ' " .'"j " O- 5 '-*-^' 
i^ysj2\ (_^_b 2 iy^xa-LXl jj se^jaJI (j_a «LH«_»_La «LuJm_a (J_jjL?t_a (j_a (j^Sj J^ 
Laj iCx_LjLaj*_Jlj Llx_ul^>JI (JILa j^e_ci3 JlJ^_uJL) i_AJucj>o Juu I g '"~ I i ii M 
4jji>J,l 4-ta i Lujldlj ^Ij^j>JI^3jIjSL!I j^iej^3j^3jljSL!l ^J^^ lj-° 3.'^" LaJ 
(_3j^IaJI S^jjla tLLojfcl t-jj^s^j jlj-gJa-l (jLJLlII (jVLiilj i»L a^u CjIj^Ij (_,i^. 
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CjI_oL>- (j_o r~j -»"■ ■ "_* j J J La all (j-o (<sJL«JI r-LiJLa njjL«J,l (jJjSil 4_i!LlJ! 
d La U) a ajij£J1 CjLauv JL^-^j t^js**] «L^>- <j-«J 1 4_j_ca_a^>iJ I *LjjLil1 '""JJ J .^.t I 

3_LoL>JI J-JL^JlLa LdJj_ij i3_jj^L2JI 3>^ jl 3jJlc:LSJI <bjLi!l jjie-LaJlj 

dilj ^Ljjlj '""jj^ ua a (j-« cl J L t - u l LluLaji^Sjl ^jjjt-a l_t£. j^Ajjj (_ 7 J-1» (J-M toll 

3^>JL<^3 j j j lq-SU cjLoLi. jj^vj^ (jj/L-u'^l I Jlj* ,- 1 r j i3_jJLc 3_jjLcLa 

(j-a /) a j S Ll I /- I c j_jJL*j SjJlClS jj~- Laj (J-La 2I ( _ T 3 ^ La jj) a (J^LilL-u^U 

. «l!llJ! i_2jjJi 4j ^^vjj Lxjj cUt-uiaJI (j-ul^JS 
3j^c Jljv^j 4_jl (Jj-2_i i4_uJj>Ji,l 4_u-lJI Cjlji^iUI ,jx. LujJL>- (Jl o's" 1 nVj 
j_<Iil_j_a j_pjJb I Jljj L^Laju 1 <b >l < V<aVI d j^ll oli (j.}L*J,l (j^J^-Lt (jj-* 3 
(j_o j j I 1 " J JJ9j . lAJlajso sLcjI dJJij i ( _ > l3j'2l (j-laLi tJ& 5vg.La.lI I (j-il»oll 
^j^* > CjJl^&j Ju9 ^a3 i4_t_L«_« cu_LOJ ^jjLt-a^SLa-a J^Ld <_ T 3 (_paj 21 (j^ 3 *- 1 J J 3 ' a rt 
..(_Jj^i.i J_alj-C ji 3_ujL>JI (JjLflj <LuLj j j j 1 a II (^ ' ^" .' 3~ J ' L&> ttlVljjul 
(jjL»J,l «LlCjj (yfi joSLajj j j j 1 a< Ll (i^^LlJI ^I^jV!)) (jl_i (Jjil! LLiSLaJ LL&j 
1 Sjj La I t_-i 1 n"i i" (jjl_«Jkl (j_a CjLlCjj /tljj joj (j-oj i«Lt£. «L?lIL<JJ_j SJjSjJJ 
j I Hypo thermal Ijj mj 2 » ^"j a ijj£j Jl3 (_yll!j Jai-LaJlj 3jlj^>JI £yi 4-itLie-a 
.Epithermal 3-LajLJtia ji Mesothrmal 5 U , „j", ^ 
/y^ Sj mi "1 ! 1, 1 ^jLt-ll 2_iliJ O^J^' p-Ia-m C^^o 4jjL>JI tfljolt (2>^L«jj 
l_La_j| Lg-lSLaJ L«S iCjI^jtAllj jj^ uJI (_L>-!jiJ L^gj 1 u^J -31JU (OJ jj-» LaJI 
jl j— iije-LlI jl JLjJL>JI Cj|j_iS^3 J^i^-lj (_gj_L>JI jjjcjsJI (JiLo j^iej-a ^'^l 
(jl 2 j ae La mJI oLl«1! (j^-«J liilj^ ii_il jJ,! j> LaJI (_Lc (j^UIl (jjj Lxjkj^c. 

lSj_u£ 'LuLlajS S^jLHxJ JLXX-IJ i«LlILc S^Lli Cjli 'Ll3L>- (jJULA \-£JUZ (J-Hjj 

( J_al^£, ^ la 1 ul aj I gjj dJ Jj1dLL« ^j-a t t_A jJlj (J-G^Laj1j j h \ La^Jl (j^L«_a jJILa 

..(JJ^JLII im "lj^ 'OH?-^' Cr^ (J^l <~r 1 n^U 4j>JLLa CjLuiSj Lgxi ujJ -"" i3jjj(IlJI 

j_ljLLi (jjbuiil (_LL>o (jx. «L<tvLL!l (JjJL>J,I (j-o i5j^-l (j-jL*-o jZj^i LdJa^j 

..(_Jjj>.| oLlo ji «UjiiaL>JI «LjJ,I 
i^La^La 7-^LaI I j *<* (jj£ju Ji^ j j_La Ll«J I (j-a j-jjj (j^- J^ 56 -^' i>Lj-o (_gj!L>oj 
ajji iiLjg-Jl (_5^Lc (_gji><JJ iaI Ji^al (j-« Ji"l (jL^vj I (j-aju t_^£ L^SLa-m i_H-aj 

l>Jut JjV j"ll «L?C_UJ lillij l(_JjJ>-2l 3^L*JI T-^Lo^l (Jj8 Lx-A^jLCJ ajj 1 n if U,lj 
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^J a a * ^A^^-J ^ j i^LIl «\_ljv jJ^_jj>J 1 jj .^.«tl ^jul '^ flla ti (_pa1^>.| ^^ ^LJu 
^ia_t_j £Jl_aj .^ i i nil [j^Syus ^jLa^Jl (j-* Ct - '-*- 1 Lx->I-^ * «Ljj>-^J^_j^>»J 1 jj LaJJl 
, 2 j \l ,^."a\t I 2 j^ll Cj! j (j^Ltil CjLaLi. L^-lS (jjSJu Ct-*-" CjLIlJI rfufci (j-a 
lIiLLj-I JL>J! 3 V. 1 ^.' <-iJLL»j iaL& jjJ I jj'a l*Uo V 3_j5_lJI i a jj fc» 1 1 (jjJIj 

jJlumS 4_uJu«J,I CjIj^lII (jLi (Jj-flJ! Lufc I LiflSja .i—iLlSLII Ijufc (j-o j^>-l "-^V 
ja_<kL_i (^j^l "j j i a c JlJlo (jLcujVI CjJLoi Ju3 i^LiILlJI CjIj^IlII j 'I La a (j-o 
Jj_^_Ld j j c «Ljjl_La^>J1 (J_^.1^Ju t"i o i n" Jul! (_^>- i4jljLxii>. jj laj * )l 1 1 ul 

ijJLufc (jLSj ^j^JLI j i^itll dJLL& (jLSLa . .(jjUll »U,niL iJj^laJI jjLuJV! 

j! (jSLx-i La dJLtj Jjlj >L>-J i(_£JLiJL»JI j Lajul liJLui (j^J LSJ-LSLh^' J lajdl 
...7tJI ajj.}IjJIj a^jjIj^jJI j-iac ji (_£jjjl j . ^. « 1 1 i , nj 
... L^J(-a (_uz.Lajj «lLlJI (_t^. jj3L3 (j-° (j- 5 ' 4jjJulU CjIj^jJlI *£, 

•" -»■ a ! I j j '^ c «GJLj-u jJla JLsJ.1 I jut (_y3j iSJsLU j ,^',/- ^^ulj^jJLa 

(_>iaJ^JU (ji i_2jjjJ,L9 i Lt-Lg.-v L&J-I 4_Lo f-^JJJ LXJ AJJ-llj^jJI i^A-lj 'UjLH^Ij 

JjL»3 2^LL> (j La »_« (_g JJI jIU ,V.M I (^jjjjill ji) aj_u!j^jJI ,j-o Sjls-Ij 3_l9j| 

VI i_d_pj V 2_Jjiv tiJJjj ijajtAll (j_o (jJa (JLh^' (!>£■ 3-*»-LlJI 2 al Ull LLl«5 
Jl^vI ~ ■ ua-j (_2j_<j< l£j_J-1JI jLLa-iiVI (j! (_^3 i f lnitl JL=c-a ^ IjLa. >Lji3 
(jJLufc i". i imI'^ dil j x_oj t3ljft CjIj'h ii (jjjiiC. (^ 2al Ult 2 j i in'ij-ll j^l-LaJLI 
Jii<"ii ul ^Jj cr^" ^lO"*" Ol VlAJ! ^jLSLa A^_ulj^_jJ1 (Jllje-i £)] <j-« 4_uot>- ^ya 
«_a_ij I J » fl ' (j_o J^J>i i_2j_u (Jj i4jol i nil CjLoJiiJI ( _ T 3 cr^Lc 3'-^ aJ (_t^ 
Ijjo-a^j I'LLCLu-aJI 4_ujJ,l CjLajh i na (j^ jjIUj ( _ t jJ! (^j^-'il! «LuJuiil l\^l\ 
tjl i ii tVl 3j_Lajj (jjL»Ji,l 4^:13 i aJgieja i I J_;a j^Ij^j /_lj| ^La^uJt (_^jj *l^i! 

3_aj^£l!l jLa^v'^lj 3-LuiIlII (j^L»J,l cijL? LxjJl^ i L&j^lsjj S^lJI i_a^ili.Lj L^J 

pjJLi-lj «LLj_lj (_5-Lc j la j i u-j ^LtujVI Ijij JlJLo tjS*lj 3jl Ja^aJI ^LSLo (Ji>o 

(jjiUlj LdJjJIj ^^L^sjJIj (jjUtjJIj juo^JI ^yJI 3_l4j*'^I CilSoJl tiiWI 

J-"^ (JljLo 1 3 a u *- 1 ^ "J J '^V JJJ^>JI (jl (j-« ("^J-Ivj ia^jjIj^jJIj /y^LLLaJI 
^ aj al la II 2 a-i laJI (jl VI iLoloit^ol SLuJuiil 3j1lJI Sj^iUI oljij^a 
(j_a j-jTlSJI aIJljJt" i ul (j-fl> i(2>-j^ mhII (jj-ill *ljdjl JLlo 4ibJij»JI tLcLLLaJI 
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(_,lr <£luli ujIz. 4jj Iqj i ■■ CjVjbca /_i LliJl». (jl unVI I J a j'~ (j^II CjIjJlUI 
i-jjLjeX. L^JLSj Lg-J! j La b (jL? 4 j < j i la .jlj_a ;»l Jiicjj-ul dltjij t*-uilj 3'-^ a -' 
2->-j-3 3-g.j i nttj SjilSLI! (j-a (jjL«J,l (J^ «",iiil *_b JJ3 <til *Jsl^Jlj ..Us a 2_i plr 
(3j-^J '1 i«n i (_£ jJI OJ-^' '* Ju * ij^*" ^—^J^*"'" "' Cj-"' CjLlaSLII (jl I j '"* («^>o 

..<jl£ J-La (jLujVI tlU'nilj «L=cjj| La J£ 

jj ' *~>" f-^J tj^-*' 'c^J f*5"^ ' S^ . laj * j i «Ll>-^j^jj>iJ I CjL_uIjJJL» j 

i^LllI _jstiJ| ^ ^jjlII (jl=>tl (> ^LuisjVl cjLIlUJI jjLuJ 



Pre Cambrian Era £jm*&1I Jm» U M~k» :JJ$t 

( _, o i m* U oUr SjLs <j-a Ljp- (jtJjJ-II (jkjJI D^ »^»j3jrl tj-aj-1! *^J 1 Zi (^ 

. 4_i^_U 3j^.L^j1 j^s_t-£U ^(iiiil La (JS ill" t«Lc_ljL9 j^s_i-o (j_a «L)^S_a (( u1jJl1>.» 

4_ujjj,jJ| jj-» ,^.tl pljjl *-£&>■ L^Jb^a ' " ' ." '!>* cr^' SljJul jl (jjjLual j^ici^ jl 

jjje LtaJI dJJj (jj£JOj <(_£>>- 1 JJ""* (j-a aJLS^I j i^ull dlli >Lj U SjjLlII 
C^juLajajJIj (j ii j illj i~i i ii i"itlj CxjjIj^JI (JlLa i3Jj^ej_aj ^JjLi CjLj£.jj (JjO 
Lo5 i(_Jjj£ 3j 'I <^~al 4_lo-&I jj-» '^11 oJl^Jj iSjjjLJI j i j se i a 1 1 (j-a ukj_LCj 

jLiil t^-Lc L&j_uL j\ j-j^Lv'i/l (jj» (JjJj i_gl \-$j£ J^jj ^j i (J^ <J-° Li^i 

l_)-J-2 La c-i-Sj. jjje.LO (JjAHj aLc Js uUJ il . uL>Jl I JL& (_y3 (Jj-ll£ SI jtII 

Arabo-Nubian 3-ujjJI <Lujj<JI j^ic-i^aJI 3Jj£ jjjjuj i(- aJac (_Ll£ (jjj (_gj_utSLII 
J < mi* tf^p- i^jjiJI (jlsjJI (_y3 IjLJuHJl JjSLII LdJj /sitiislj j-j^I (j-a Mass 

3^J^>. c< i mi' (^^Jj^iJ I *3-?^ ' ^^ ,J ' ^ rt *^- > " L<-u-a (j_a I / I ^1\ (J l^j 4_>- Lola 
4_jj^_4->. «L>.Liai_a (j_a I /3j (j_4->- 2l ^j*_iil (^Jj-ijl (^-Lal Mill Ljjl^_aj »1mm 
A^vLtitA (j^a I /3 j («LujJ(JI 4_uaJL>Jlj 4_uaJL>JI sLsljJalj 4^jji ct^) (j'AS-^' 

J < mi" L^JI L^ ^^yjjJLlI (_,_ij_L>JI *j^>J! u^) SjjijjlxJI 4-ujjJI 4£JUi,l 

oJlj* JljJcJIjj (j^ U , ,. I aj (JJjVIj (j_4_JI 2 jjj J 1 -«- (_y3 S^jJiitA CjLvLtoA 
oLsoVI (_y3 Likj^t^ Jilaj < jl JilaVI 2 j U r- ^jj^^^ 2jpjftl 2_lU J*C m, SJjSLII 

(^jJLII (_jJI Mill oLsoVI {J& I j « U s j j .(_jjJljI (^jjjsJI/ (_ 7 ^^iiJI (_yJI Mill 

3_jjL^j_jJI y-j a tail I j « U S" L<i^ jjuv'i/l j^=-J! ^JJL>-I (_^j Mill ^jjjsjl / 
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t_ijiv ^ a j j tajj (Hagar) jL*j>JI SJj^^^jfcj iC^jjJJI ^jjiJ! fjjJLj LJLp-i 
L^JSLJj i<_jjJ(JIj fjij-uAl ^^Lj^-u (<u (Jl o Mill «Ll»-u jjjjJlIILi (Jj^-ij ^jlj^>J! 

"j Jaa>zl (Jjj>JI))<iJjS J-»-j3 ^^j^jlII jt_lL>JI (Ji-Juo did. ^Li^. (_5-3j i«Llo}L<-u2| 



Palaeozoic Era £§ j ^ wliJI MdAJI :LilLi 

(jl£ J_ui j<S-|Jl3 J^tJ uLflJ (j- 4_LflJ ^LsJI 't— . ,.j"ll ^j^jjVI jjx_JI Jju 

j i j se iaJ I 3_Ll£ 3j-^ ^-"0 _> == -^' '■- ,LJ * Tjljj • (Thyses j . u j"t) /n . uLj (_, o . uj 
c^-S-se-Ll o^j-" (jr^ (jr-I^JI 'LSjj^M' <-.'rt-»JI (jr^ L*>^ ,JjLuJI 2 A , ^\\ 
ja3 iULlLsj (<uJl2JI jjcjJI liJIi I aa-j O^J 'vlSJ-^*^' ij^ '-°) *>^J JjjLcuJI 
' . i S »JI iJLgJ 2 A I " -^ 1 1 jj ,^.ll j_a ^lr I ^t~j Lcl i nil -il-Sjl I s ! J LU^ LSj mi 

> iUILij ( ( _^j^l- ( _ ? j^j^£lll- ( _ ? j^fljjJl- 1 _gjjl - i i iill-(_, MM^j^j^il-(_gj^oKJI) '-(j^j 

4^jjLi!l JJ-» LtaJI (ji^. Sj o"ll nil 3jj5tl!!j Sj^jLUI (J^l^. jjajJI J^>-J l_i>-U-3 

t4-j * j la It q cLjIajjIj 4j^_»j>iJ1 jj"^ uaJI (j_* L_uL_ul ^j^Sllj 4_uLjILa Cji u < nj3 
4_ujjjjjJ! jj^. ,^.11 tiJJj (jjjSi i_t>- L^3 Lii i«G IjLtuJcjIj jja_JI CjI jl JiaV L«jj 
Ju£j i ^ j a. I i a 1 1 4_i_il3j2l CjLij^ti) sLjc-uj iill jj id_ulSjjJI y-j alaJ I (_>ajtj 
/_jj (j-aj-J' 'J^-^-I <: ^i- J 3 J - u J ^^' jj"»- LaJI j^" jj^jso ^^5 ->-jAl^tl ijju^ <"( 1 1 1 nl 

LlojJj UjjjjiJ O-^J^'j .j< U , „ta jjia i^^jjiJI (j-l^^JI (j-« 4^j-flHa (^pLal ( _ T 3 
■ <j.V|t i nil «Lujjl!I 4SLLJi,l (Jl o i"i ^^3 J^JJ L»j "r4>*i'J _>^1>*^'J 
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(JiLo i4_ujj(JI JjjJI (_ 7 ^Li (_5-3 Lol iSJlcIJLII s&icjual 4-ia> I i a a j 3-oj^La LijI j 
«U^jLlJ1 (J_al^£. J*^ 1 l_«l_4_l j j ->■ < -~> 1 1 0JL& tlJjjl jJiS Jjl^julj (jl ^j i nil a j Lfl rt 
(j£. Lbe-i jj2j>J I JlJi£. ■" ta i nil iZjj>d V? j J Iqj Vj < L^J CjjIojjlj ( _ 7 jJI 2 ii l"i -sJ, 1 

Mesozoic Era J>_ § j$j*ll taMftll :UJLrf 

sLcaL>- lOjLSiILilj «LcLcu3lj <L2^£ ( _ t 3 (j n"n"tl J^tJ -il-ijl (j-oj-ll \j-& ajJJL 
3_j^_uiLil3j 3j^_l>. j^iej^s •' .'J' 'Lp (jr'l L ^-l- i L?- 5 ' >J^J 'VJ^?^' ^P""-^ (jr^ 
Ijufc SjL^j (_y3j .(Jj^IlJIj (O^tAllj '"" a i ujAll JiLo 2jj Jac j^iej-aj 4 J m La j 
4 ii I" -^J, 1 5j^_*jJI (J^l^^. i-.U .". > dJJjJ L»jj .^js>-\ Zj£ jjcjJI itjvl^j i_JL>JI 

(_^ 3_jL^JJI ( _ 3 _3 i.i tijS12 joJ L^_ii ( _ 3 _L«_4j) 4_j_Loj 3-jjLJs iii nljij i ~ i lag. I j 

j j ->■ iaj I a i (_i_u1j^_J1 (j-* (j-A-C jj ^_u_4-i t^^- 4-1 ^ J ' (-£' »** ' a ' nit «U_iLa( j >j*_uI 

j^cjJI (_i i"i i i ii^-j) 3-J^c_i iii nljij Ljjil Jl»-! ii_JL>JI ljui ( _ T 3 4_ujjj/jJI 
3_jjLS (jj^-^lj tCjIninj^llj (jij-uiLIaJlj (_gj_ij>JI jjj=j>JI \<j<\ fri (Marine 
^yjjjiJI (jJajJI (j_o Jl o mi II ^yJI j^c-JI jl in-fcjl Jju cluj$3 (Continental) 
Nubia (jjjjJI ^^lajJI jjj=j>JI *u-uLj i_2jjjJ,I ^^lajJI jjcj>JI j^ie-ca \$ a itij 
v2jlj^ij>JI (j-o 3_JLi. j^icj-o cj-^J «/— jftiJI (jL-uj^JLi i-Sjjij La jl Sandstone 
4_uJu«J,l CjIj^lIIj CjLoL>JI (>aJtJ L#J Jl>-jjj isLxjJiill CjuLjJI i j'-» - ' (_£>'-'' 
ol_<J.I CjLJlj^kj ((jlj_<jj|) j-ua-a ^yi JjJl^JI Jla i5j.il i^"°>V! 2L<uiII till j 
/_^ JjjIUi! 5jjL»- iliLilj^i- J-J^l L4JJ . 4_jj^jtJI j^LJI (j^ J-JJ^ iy^ 3_j£^j>JI 
. ,^ ^j jjlj-jjlj Ujjjjj j La "j (jJ^JtjJIj lIjjSLIIj 2jjj< i ii I u 4jji>- (_>^a*J 

Cainozoic Era £ j$Mll&lt taUftJI :lutj 

tixJLLlI ^j-^^Jl I o & i^jiH-^ 0^-'- a j J' 0"^ ° ' "^ (jrl f 1 ' "*'" * JL>J1 Ijukj 

. (Quaternary Period j-jIj-II (j-°j-Ilj Period Tertiary) 
Eocene (J-lj-u^j^I j •<■"• (jr Jt jj <^ c ^^Jl ^ . ,.^",j"a uiJlill (j-ojJI LoLa 
(j^jjijjLJI j'--"~ /<sj Miocene (j^x^jjJ.1 j '^"*j Oligocene (j-u-u^jtjJjVt j tiacj 
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,.-,1 ,u.l A ^- M Sjtx. jjj^ulII LdJj (jLiI 3jjjj(JI (^j'i/l cZuLiJl Jl2Jj Pliocene 
3JL>- (_p *_ a j ij^cjJI I J *'* j mit'm^ CjLcLajjl CjJl^o joj jjcjJI Lfcj^Jt-La 
. L^jLLuj L^jLijjSsj i_2jjJiJ 4_u_uLLa jj"*- i-oJI (j-a CjLlCjj (JjS^j 
Pleistcene ^_mj" i "j^LJl jj '^*~ LliLyjSi - i <aj j j'a *-jIjJI (j-°>" ^°'J 
J_La fju (_gJJ! (_psjil pLijjl j »i"iiil jj'^»H oJLA ^ySj .Recent ciujjij>Jlj 

. . cLj-jLS^j-aJI r-a -^ la H ^ia_»_J ji t wila rt J '^* J ^^jjul t^jJ^Jl e.\jj>-\ ^j^* > 
cIOJjuj i^jjuM (^Lj^JI (_y3 3^-u£ Cj L»- Ljia jjVI *_)1^_!l (j-ojJI j^iej^s ^ U j" j 

3_JljL_iJI 4_p.aJi.o-J I oLlLulJ L__i_ Ljjljljij-olj I J^ i i "J I J i a I a a.j Lj_L.L_.ij 

4 I Ml ^^J. (jUjjJI t_-_ iiljj (j-ojjl ljL_) l____/lj|J (j-° . L_Uj_S JJ -_-«-l l-_Uj (___) 

_JjL_*___JIj j_ilj_>J!j LjjjJj «Lujj(JI j___uo 2jjjj i^J lPJ^'J '^!i> J> -" *>_>?^^ 

^j?e_dlj t ___j_^_*Jl *i_lL>J1 ( _J__.1^__u ^JjJ i ■■ _)ILa 4_lL-L__J1 ( j^___J1 t __ulj)jj «LjjjjlJ1 

,* jj_i_llj (ji—Lu ^J a g i --J 4_jJ_>.L__Jl ^/U_w__i_ _]j^ ' "j *_J-^- tTrr-^JJ c^LH*"^ 

.. L_jj_l_;j jjLcjJlj /. -__>JI ^j-* _J3^-^ * u-ulflvll i>_L_jj 

(JjVI c___L>JI Jl__o 4_ujjS_JI CjL_^_>JIj j j se i a II jo_kl (4J -. i"i)tc-u3jjj 



(jL__jVI ( ___>J J J^__3 4jjlj p" I f)*_( 4_L_J_L__JI J_L___il 4_L«J_I (JJ3 C^J-^ (JT^- 

lOjjiaj 4_J .. 4j|_ f. 1__J Lj__ _)J_o _l_o I_Lij__I I g-jlc __Lvj__Ij (Jj i4jl_p- (__]_ 
1—L.a-L-- 1^_«l TT-u-tol L^j-ii j i<*>j L^J^I *" < nl (j i n"^. ^jlJ3 t^"i i iij^a (3^-° JJJ J 

J^l Ir^pll S-LJ^L-^y^lLJjjGJI Jjljlll (^JlJU (_£J-!| njl's Hill JJL£. Aj!_>1I S^EJjll 

3 \l ^". ..VI jJjLjjjj j2>a LuL aJuSjj /<si«JI (»J^9 J^SJj ii_jS_oSJ| I JUfc (_,i^. 3.3jJij*JU 
j^c (^jIsjjij (JjljLji ^^j^m fjS a Jca-"i i ii" (3^ (*J Cjj-"' jJu^aJl (j^ j_uSJl (j-o 
4_j_lj_i (j! (j^. I Jyl (jr-"y ^ L ^J- i cP (l>~i " d J*J. ' CjLoL>JI t_y3J-i q^loj 

j \l <^«t I ^Ir 2 t^al a<Xb J-La Sjj . Lujjj u^£ "iujujjal\ jjlxaJLI ( _ 7 ^Lc 1J3 Lnadl 
LiJLa_o (jyJSj • L-i-I 4_UI I J ■ * j (j^II U^J^' jj-^ J^ <" i ill (j in-»- iS-jjtjjlaJI 
(jjjCj i ( _ > *3j'i/l (jiaLi (^ 5ja o La a (j^L«J,l t-Lj^Jj i^liLa 2 t\'al a<Xlj /Juu V 1 1 j-<k 
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J-j-aj ,jJ dJJi (jl jj iLi£L-u (JU^^I ^ liJLui Jj^p-JI iiJp j I . I j->U,„ 
i_aljjj/^l ajc 2_aLc ^jj'^; (_yi*3 Li* 2 tVal-^t I (jSLIj <(Jl_j3.il (j-oJUe-i Ijl».| 

j_tfcLti_o (j-« 3jL>-lj dJJj (jl jl iAljLa-"n nVI J-»-uJ i— alj Tri nVI jl (Jl m"n nVI Jj^. 
(J j j i ii (- I c i-dl i it (jl (_yjijej 2j i4_U;LiII lijjLjLiLaJI j 'I LaJ I ^Ijiieiuil *jj-u 
j 'I ual I i— alj mi ulj 2_cL>J,| j I mi" it (jij j j . ^. « 1 1 j_a ( _ T 1^. LiLuj LLijI^j (JLiXI 
V jjLuaJll dJJj (jLi (j^itill JulC Jij i mJ LILU. bLik:l ijJLiii (j^ i5-LiLijJaJI 
(JJ-S-J (jl (jA_*j oJl^>.j p 1 » II (jl jl i L#J (jLjiJ^ll iZ-l+c I 0(ja I(j'm< a L-uiaij 
(J_o_«Ji «L«_LiLaJI (jl I * i ..*»V Jijj (j| I'm 1 r (jl joj . <J j«^i .Utl j \l ,^. lt ^ijjj 

(j^SLj (jij jtjV ^ l J - l - J (jl i M tVI J^ < 1 1 nl (jij 1(_ 7 SLloLjjj (jl^pl ^ ;c - 1 L*jIj 

L^JLJu (j-o (_jill ^hyL^-LI -3Ji^=-i (jlj JjV Lui . I J i iii ' tl«_i -Utl ( j_ u j_aljj una 
(j_a x-1j-lm (_ T i«j (J^-*-*- 1 -iJ^tia J-A L« (j"\-> ^- u -n T Jlj «L9j_ail1 (ji^. J^.LtoiJ (jl 
i^JLj jj-S-i L_i_Ljlj_=_j -iLS-j «iia-j (_y^ JJljjcILo jji La (j-^-iJ ' d J * J J j \l .^.tl 

(jSLaj V di! j J j j i n (_y3j i4_UJj(Ji,l Cjlj^ill (_y3 JLsJI jj* Li£ OJi^cio julL 

-j-h'.VIj i <l\l j". , „VI i-tLl^f ^'a 2 Al'.-^-t I L-v.jlj",<"tl fk\jAMUl\jJ\ {_ya2jil (jl 

j 'I ' — ■ 1 1 ~|j V" ,,i| (j iii -k (^ jLSjuVlj StaLdlj 3_j_al»J! SjjJLlI S.jjjJj ^_a 

Cjl_JvLj>J1 Jlj_u (_^_5 *J |Q LalLl I LlJV^J^iSiJ 1 a! J^>" I ill «Lj_C_Al 7c__ui3^JJ «L_Lt_J_JI 

(jl }LiLa ^JJ 4_iJjLjtXI oljjlll JUco ^ lilli Ju^tllj iS^aitaVlj 2_iUJ,| 

(_,JI (jj j -*"j (jjiLill ciLta. jj^'i/l cjSIic (_y3 (_gj_pJI (jjj 3_L-vL»JI 3^vL>JI 

i2_jiflill (jjj j JL3 Jjslj 2_p| LajSVI S^ijrttl 3_JL«JI 4 4_iJjLjtXI tlilj^ill J>L»i J jjl 

fjsi JLi. ^Jl liit j mJj! ai^ ^yJLlJLij . 2-».jj JSVl oLoUJI ^1 ^LiiJVI ,jjj 

.(jSLa^ll (j_a J-±& (_^ ^- JJ cJ u JI ALkiJ 



LgJ-L-i (j-aj i ' 3 j a d j * j. j \l i^llj 4 *; j j U (j| jijj (j| Lijjjij x LoS 
2ji nlj i nllj 2 j \l , ^"aVIj 2_j^L2i!l 2_uiiiL! 2 , , nilLi LoLa Ijjj iS-^j^m cj|j^i!l 
(^ 2 _, .j.Ull jj| i^IJ (jjj 3i_jj 2^>Lc ijJLui (jla di! j^ < JjjJIj jlji>U 

JjJ i— kj-i iaj i L-l 'I uaial 2_jj^ (JjJ f'LjS (^1 (^^J3 (_jill (_f5ill <j^-JJ ' L« 'LLu 
Jjj-ajai! JjjJI f-ljJ-o ^ «Ll«Jj jj J ujl Ijj J LijJ (jl VjS . 2j^3 C^JL? i(5j^>-l 
(Jj^s-Vl ol_«_«Jij>J.I (jjj J_aLSJiJlj iCjI jJI ^yk: ^Ltk:Vlj J>L2i<jjVI ^^k: 
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..<— 1J» i"illj 
:__JI rfs_a'_M <-<<i _-fl LdJjJj 
(3_Lic.-3.Lic.) <^a\ 

3_j^_iii_iJI l__>j___5 I— l_j j i^Lu^loJI L$_l_l__j Lijjlj^j 3j_uijJi,l fs-a^l ___-j 

. JjljJj 0Jl$J ^LlsJj (J-3 '"'^^ 1_4_J 
(3^_L__5-4_Lic.) /col 

I j"l ^jS aJ 3j_L___Ilj l4_L__jJI L$JL_IL__J aUkJI L_>_.jlj_lJ «LLi_J! J0^2l (_---J 

.. JjljJ.1 _JL_> 4_L«Jj ___> L_1JJ____)J l3j^ mi J II J_l_-L__ll (jjS 

(4_l_C.-3j_l_l_) <^a\ 

4_J_L_Jlj l4_L__LjJI l_^_il__L__)J 4_LJL_(_L___] I L_>_jlj^J 3j_L___tl J0^2l (_---J 

4_l~ujj jl oil ( nl 7-L__i_ jt-d-CL-uj ^_i__LulI1 0j_Atj t3^_uil,1 Ajj i ii ill L->j_i__ Li*j 

.3-lIlJI i_-lJ-U__1Ij -jljll (j-a 3i_JI 0J__> 

(3j_|___-3j_L_L_) j<_^l 

3_j^____l_!I L_-j___5 1— L*j j i4_L_;LiII L$3L-I__>j Ldijijlj^j 3j_l___!I fo^al _-j-j 

. r-jjjjll j 2 - 1 1 ' 4_u_ j-l-J La 3-Aj i4_loJ_JI ___> I *-jj i -) 3j 3j_L4_Jll 
i«_j_ij_»JI I __j_2 La 1 a __£> LL___ui ' ______ (jl i__U_. «j___ _-lc » ___u i ■■' (_)_. 

IS __)L_ T L____iII _J_4> (j-U Li«___J L_3jJ_JJ 

-_-j-_ -»- -_!-_-> _)l£> (jl J_t-i iOL_ t u____JI oJ__> I JUj : Li___ul _)-___ (J_- _Jj 

!l4__l_E__a jl 4j-au jl 3_3ji__La L$Jj-> <-^L3- (j-o jo-a^U >«JJ- 
jLtaixu 4-uu_J_J I L_>j_.|____oj <4____l_<_1 t __JI j k-il I 3jj|j___i ___fc L__> 3jL>-VIj 

__!__-_> <___<_>-__> _)i (_p_j2l ____J_? _____ _)L_u_VI T^JJLJ __i) (jj 1 11J /<_! jl i_UJ_v 

__Jlj ' <= l--JJ *_o 4loL*J 'Ll-U-> _--) j k-il I 3_.Lcl __JI D^_jj -111 j j 1 11 aj __3j^J_) 

___> Lg-La j__> I i3_-lJI _dJj ___> 3j^i_!l j_.l____o J^lj___ol ___> fci_i 1 nil ___j___j_i!l 
cj_j^L_j| i__ ? L>.j __iL>-l_T____ > _'l jjI^-j _.Ij__'_ , I c-iu-l '^" J-ai) ..jl_> -i-Ljl 

_)JJ _jlj_tl _)^1 i" 1 ill ___. _)l 1 11 tVI (jj_olj 4_lcL___>j 4_jcljj iCjU^Lfljl jl] 

,a_uj| 03I33 (__ji -__l___jvi 

gLut-u-aJl _.jljj.l 3jlx_>J j_olj2lj Cj L«j^___il I (j-__J _)i !_»__- _)!-> Lu- (j_a 
«_3-j_J jl 4_1 __JL___1 La I_CJ_1 (j__j_tj .4_j_lJ_»J,l CjIji^jJI I J UJ (j-oj 3JjjJJ 
x__uL_II (jj-SJI _Ll2 La __JI ---^jJI 3jl_4_tJ -V____> i__»_l I j-olj^lj __|L«J^____II jlj__al 
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jl Jl-i^I-joJLkJI !_gj " i n a (_yi^. j-4_l»I3 Lil 4xil2j| aI^C^I CjJl^jIi jJUj ij uiC 
Environ *l!LlJI iJJ-iLJs j<sjj/Li i_2jju C-^c-h^j I (_^jl\ CjL»j^ mmII ojui (j-o CjuLo 

mental Law 
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^4\S&\ f>$*% ^f& ' 

sLxj^SJI jLjc^-^Ij (jjutll p!j-il (_>-^*J (ji>^ (1)^ 
til! jS 1 4 fl U -» a ( 2>^'- a ' (j-° Lfcjjla. (_ 7 ^ll CjIjj*jj>J,Ij 

' ■ ' J " * -' JJ 3 '"' U <— 2j_cuJ-j.it I J_v-(_gJ__CJI y- Li-i^aJ I 
^-JljuJUJLl I___ (j ___jjjl!I «Ij_lv ajJ-I^-^JL-CJI 
Lilj_o ji Sj-ii- '"■ " "" j) _£>-*■' 'L*- ^' r' i '"1 4_uL_- 
(_3 _j^ jOfl (_____ j •" j ' " j-SJ_J ij__Ij_»JL> !____>■ 

<__yj|-i_g_Lu_!l (j»c •• (jij^c^J! __J__Mj _---<-! t>H>2-" 

4_ujjl!I <j- i n'fll Cjj^lb JuSj i ala i 'j » jl sea. VI t_iL& 
*_<-uLLll (jj-ill (j-« <Jj^ •— iu-aJul ( _ T 3 i—iLlSLII I JJt jj-o 
qj21\ <tjljj j (jjlitll 0>^" <WU^ MJ^ ti' lS-^^LlI' 
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ft-y^JuJI uljjjjlj QluuUI 

' a i a i 1 1 ( _ T 3 I Jui «LaJJ^ t_^& J^J ' |j&9»jja J I j La j Lstjv 2 1 £^c ^^-o^ij-ul <_sLjS 

(j^. SJL^/j 4_La ^jJiLJI i_aj mljrill Lai ^.s^LAI j^LllI (j>2il £y> JjVl 
tiJLLlI (jj_SJI (j_o (JjjI ' a_La-ILj| (^1 L^iejju f->-j^; (csLui^lj j^IjjsJI » 
CjIjJLII (j_o pL^is La *_o SJLj-ujJI aJJt CUcLus jJia I a i uVI *-oj i(_£j>J*^JI 

jsj . 4_LJjjLA-3_iJl^ T p.-3_uLiJ -(^l -jljJ.1 (0 61 I _ 236) (_gjl jJI /n . n^ jJsj 
(j-a jjl«J ^^cjjjl (jj>n <j^j-«3 iJj'- > " 'J^ 2 liiljiS •'-r^J '"' ' " ct^I t3- i '-*-^' (0 '"^ 

^y^lll) (_g.3j < iii U j-£j JiJSj .^jXjjLLjjjijJljL^JI (j'j-f^' Lajir" ina (jjUI! 

. jL^a-^lj (jjLtXI (_>-^*j «(jLajJ! jLii-l)) <Clcj-uu^js 3-ojJLo ^^a (_a> 346 «La-u 

4jLoj j_fl>l^>JI_j jLjl^-^I ( _ T 3 <_ijj.ll (__j^ Jl>-1_jIj\j>JI (2>jl j<s-_l J J ai J 

. J J) i^ ,-■ q I J_A 

»l o Ir Jo-l^ (_a> 428 3 i in (—a^lll) I Mm (^jI (<u-ul — Ui J— j (J-ILjj (<u 
4_j_a_i£j jJ-i-iDi <j-£. 1 m i n ^1 fcJSj ((^lAi-gJI)) 31 o i nil «Q£.^j_u^_a ^-^J •» | j-~l 

f_^-j iaL__I 3-»jji (_yJI [j.}L*Ji,l < njiiio't JjL>- L<£ . jLj—v'iMj jj^mi (^j^Sj 
j_a>Ljj>JI» (jjjjiil (_a>440 -362) (—kj-lJI <_iL_> • t—u *_iJ3jJI i_gj" i nil m— aj 
jLa^v^lj (jjl_«J,l (j_o juj__l ' a '^j J o i"i_> c_iLjSLI! Ij_>j «j_a>l_jj>JI (_fj 

(—Jjlj-j-jJI ,»L_J i(j^L«J,lj _llj__l (j-U L;__i|j 3j-^' J & -' < ^rl^_3 i<4xjj_JI 
' a i a i 1 1 (—tl^jj*. (_5-3j i 'j-^J '_> se *" J '''''* '^J'-' 4 ^ 'LsJ^i (.j-^-J-^' 0j>" lJ ^'— *-^ 
(j i"i a .3 (__9 /- I r (jj ) <i «-v i_lL_ J^J lSJ^?-^-" (JjiJUjJI (j>— " L>° Ct j '-^' 
L$3l_J^ILse_« (j^i~o * uSJl 0JLa> (J o mi" J lyjL^jQJ M-aJ d>J tlh 4 "*"^ Ju^ * jLjSj 

( _ T i ^'j-*-!' dh 1 ' J*; — J^j i(j^L»J,lj 5_*jm>SLJI jLa^v'i/l ^. i±uJl^JI SjjJjJI 

. I j i^aSI ,^-^j 3j^jJ| pl^JI (j£. ^,'J7"* ' " ' I k* ^ N " ^^'-i' cl^^JI I jjt 

Jl^>-j^ ?-L^1o c?-^- 'LjljS f_j£ (—aJJJkl jL<-u Ji^J _<k 608 4-uji djiiisj ^ ,",! ,^"tl 
(JJljlJ.1 (J-i^al •■ 4_lIL1!I JaLaUJI i a i a j 1 1 J o i"i_tj I j>jaj>-j uJjla 25 i axaj ( _ T 3 
-4jVI m"i h1-4-uLl»-iSL!1 ^i .^■'il Laa.-4-tit-uJaJl 4-i^aSL a>-> ) -«- Ijj-d JaSj 4-^a.pj 
j Larval i_ u£ (j^j jjjcj>JI j I (JJijlU jojjiV SjjiJ 4JuaLLa (_jLjij I JUfc i(jj»iJI 

^1 3_ujj<JI (j-o «u^v j3 mJJJI t_jl^SLII dili ^j^t^II «_iLJI (j>^" cr^ *JjM' 

360 (j£, t_iLlSLII IjLai CjJij>o Ji^j ijjjtj^aJl i'H oil ( _ t j_uj_o Aj I^^J 'LuLjji'ill 
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^^.S j_jL>- jJI <_^ie-i» (_, o i nil ^^-iLoS 2I j^jI i—iLjSLi a\ < oJ 1 nil oAjfc jaZiJtjj 
(j-aLill oj-^' (j-° Jj^' ' aj.alll /_i <_)LjSLII I jui i_ xj£ JuSj «j_&|t»JI Jl^jvi 

4-UJlJjjJI p Ij-l2 I J-p-«3 UjiJLAJ lj^=->- J LOC ''-V'J 1 ' '"-"J J |"|J j-<kj . (Jlj^c-^Jl 

I juk^yfl JjJjsjJIj ' tuitoJI 4^v dili JUjCjJlM JJ3j I JL&.trJsjJt LdJi^yfl 

1 JljJl>- 1 m mi tiJj j Jju JL>o £)1 ^j r fi ■» n ^j-« Tfiifii (jr^*- Li^Jj^ ' .-»«,>>" ^j-^ll 

VI J mi j Vj J-aL£ j j c jj-jl 1 n II ( _ > i=jjlJI (jl jl i~ r VI (_a j^j^ j < 1 j/ a 

'""< 4 J 1 n_Mj-ll »l I il^l 

.S3_4J^SL!I jL^^.'i/lj (jjL«II (j^jL-^i. (jjj t_jjjil <La>c i_gaJI La ,jSLI 
i3^LSL»Jlj 3-x^l a ZA\ HJjJJI Sjj^LJI JLCiVl ij>LoJI S^LLi \j^j^- J-2J 

IjU^V Lo tCiljjt ."ill <UaA] I Jjl^ Ij^lUij 4jljj3jJI Jjj" .".II -5^>-J Ijla3»aj 
S^jiLla-i 3_oLj <i3j_»-a i_jjLaj I Jui 1 4-P- I LtaX I (jjL»J,lj 4_uJjl1,I <_jjlj_iSJI J*^>-J 
£yl /<uijLi£.l (2>SLaj JlSj .(Jj j_JIj ijjjijjJI tjjil ij ( _ 7 SUI iSj^Li-aJI ijjii m'iII 

J j j 1 11 (jyl^-j i3juj£LII jUt^.'i/lj (jjUIl (jj» jjjJ 3 j j 1 n "ill 3 'N uaJI jjj^o 

La 1— Jju tT.Al i^aj (aJJjj£) Cj^JsLlIIj : JL>J,I I jui (^ (jJjij-lJI JjJJJ (JL\U 

2 » 1 11 "t (j_a «j^>- j-A La oj-* *^' <j-° o^ 'M p'j- 5 4| - ,l Li^ mjjJI <_*-*SUI (jLa 

.« Lufcj (jL? lil j M.r 
(jJULxi! 4_L» T LiLaJI ( _ > ^>IjJkJI •" la » a i_jjj<JI <_2^c JuiS 1 Jj Jui jLjcjI i_r^3 
( _ t jJI ja-Aalj 4_uoL>JI -" J a j La (<i^J iOjLS L«S i^^jJI L&JjL^tJj I J 1 J^' Li£ 
t_ij_«JI JjLvj i3_aj^£lll jLa^v'i/lj (jjUJll J? ir^j » laS (^ I gale IjJlaUcI 

I j " >i II » a dUi /_a *Lv (jjL»J,l /. I r 3_ljLj_4_lSLII i_ijLalJI ^^» ■ *lj^j-j 

ijLiil J _l J I II (_yl£.J l JJj-aJI I JLjfc ^ySj l?l_j4ll (_y^ l(JM-V Ml" j\ U^>L<iS*-^[j 

(_gl) Cj_j_)-!Ij UJL> *° ' ^W 13^=-" I- 3 ! ( i - ::j t!-^^-'''0 g-J-*jJI (jl» :(_gJoSLII JjJJJ 
.((^ji^JlII ^_a^vt jq^.u jjjjLjc-I 4_La 7?J^>- ( (- >ia-«L>J1 
CjVjUt^ ^1 S^LcisVu (j^LtXI (JjjSj sLiipjjJj^sl ( _ T 3 jmfcjljl t_!jjiil (jLSj 
(jliaJI ^1 jL^v'i/lj (jjL»J,l ,2jJ jSj i^iiiij I mi 11 (jj| I Jl^3 . I J^j' Lalj 3jLv 
a! i n-*.'^ 1 ^jli) *. 1 m 1 n ^1 jJJ^J^ ^jjljtXI 1 ^'.^." ^j a J Ltaj&J Lai ijLul jl ^ULI jl 
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ft-y^JuJI uljjjJIj QluuUI 

(j fljj LjSLu iiMS Ljl^-lo (j^L«J,l 4j-uIj.3 ( _ t 3 /j luI fljoJl g-j-La j j"r*J J . jLjc^-^Ij 



sULiJItjIJj^jj^ Ljj^i.. JUJLl I J-A ^ cyj>*JI (ai«Jl jjj <-al £&u nVj 

i4_3l j_j ^j a L<a-3&3 (_ 3 -I| .-** ^ , ..j A t (_iJL« L« jJ^2j 2(1 t(j^_i£.jj_u^_a l^jlS * ijju\ 

i—iUS i_*jvL»^5 1( _, i ntjUJl /, uil a^lll ' a i uj-i (2>J J^t>-| ^^jjjiJI UiLc (jl£ I JiSL&j 
3-j o I < II 2 Ja-gJiJI «Lbl (jjj JL9-!j 4JI «jL«0?l >*l_y>- (jr2 ji^a^l jl-AjT* 
(j-oJJ,! J^-J-C (j-J J i J ' a * " 4_iLj_L>JI j i^ac (»a ojJIj (_pLc Jala i4_lo}L<-u2| 

l»l It tl JLJSjIlJ J joJjlII jJ^2j (jli (_gjJI (jJJJ^I (jJjJ! 7-^L»^5 JJ^oLlIIj (_gjL»-jJll 
Ajl*JI SjlSLa ^it-l fl I nT) /j LuI fljjJI «Lj£ (_)iLc (_£ jJI J LajUl 4<JjV-1 Llul£ jjllj 

SJ-laj-o CjLoLiJjil 4_l3 j<sJL«J! (J-A2 [jlS L«£ i«Ijjj/ Jl>- (_jl^. i^JjjJjJIj 4_uJjJI 
i L$-2 1 j-lm I j L£Jjljj>-j I J I La I j a (_i3 L$Jl£La *-JJJJ ij-<k!jJ>Jlj (j^ljiil sLjiIjJlJ 
jLa^v^lj j_&Ij^>JLj j—ijiJIj ^Jjti.1 i(j uil axill («^>o *Jl j Lajul liJI j (_y^J 
jLfcjl» d_iLi£ O^J '(jr^-JU! i-'ftjdl ^yk: o^^J Vi J ^ 4jjl£La S-^W- Cr'S 
<j-o i_*Jp La jli»f 4-oLjI i^jLj^v! ^ 4_u£ mJJJI «jL*j»-Vl _>J*I>>- ^ jlSLfl^l 
(j^. tixJtjJ! (^ «Gjji-j 4_t3 3-ca^Li.j i^j_)-iJI <tc^LLsl 31.LL*aa» 4j£ p-Sji 'J^T 
4_ljI jJI ,3jt>-^-"j 1 4-i-tIa] la 4-jjt-uiaJI I j Lai aa.j 4^.jjjj,l jLjtjvalj (jjL«Jkl 

«U^j?e_A 580 /*L-£. j^Lfl-uj Jjjj_a ^^ .".1 fl-tlll ( d i --j * ^ t ^ L a ^ "l (j-uLuul ^j1 
(j_o (jVI (_^-Aj i L«j Ju£ 2 j i ii \^3 3-j^£ Cjjl^ o Jjt [_yi\ ajjj -(Sjj^Llo I 1 84) 
(. lr 3_j£. jjj, jj, | i__J}SLII (j^ JjJjlII «Uj .(_gjjlj^>JI j La 2 1 1 .1 2 '.jU; , ,.a 2tl ^ 
^j^ Laaiej I ^Jutllll iULiS <jA^- '-^ LLal o"i ifrl i '^"'^^ ' '■ LiSjj t tfj ' ^* c (J-&I tia^oj 

j^l^jJI j j 2 a "■ j j j A! (jl VI '< i i ii j V JL*JLl Ij^k ^j iLiiLaLj 

t j-Jjl J i "^1 1 /- >■! -^ 3* ^-Jj ^ i n 1 Jj o -ie-a j^_j_SJlJ1j ^j i n"^ ( ^ "-j ' jL_a-^t_« 

LLi 4 Lkjtj jijjl mjjJIj iljui ^yjiLfljlil t_jLiSLI jj*3^I 2_taLaij (»>L«JI 3_iiSLi 
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(j^laoJI pglcj ujaJI 

SJLa^lj 4_l*3|jJI uj-tb «Ll«JL*JI ^ j i a -» •"■ II j (- oUll (J-«J>J! CjLojJLo j<utl (jl 
4jnUII tLSj^iaJI j<u-uU 4-lLc 7" Ua ' a I Lxj aIjMlIVIj (jjjLiLsJ! (jjjjjj (Jill! (_y2 
' djuajjl (_jic SjjJLlI joj A-jjLaJEjjuJI 4->j-5ejJ|j 4JLl9jJI a -LA I i~u[\ (_ylc '^<-^il 
(Jj JJ! (Ojl ' "II j-*"^i! _>^*-^' r ' a ^ (J " , " 11 "I J 7"-~* '^*^ (— ajjj-ajjlj (jjj^jJt 
4jjjLaJ| 4-mlaJLX I (^jlaj^^jitlj OLJ^JaJLlI «LL> j L^LlLsoj uLiiJI a 1^ n"t < ulj 4-*JJIj 

.Jjlstlll I jufc t_j\£. 

• a ■ "jj <jj juta.'i/ «jL*a»VI j-<fclj^. (_^ jLCaVI jL*j?» t-iL^^j^ (jjl^jXIj 

4_l>-Li^5 (ji (_,i^. «Uj3 (_ 7 jJI Juilj-iixJI (j-° JLJJL«JI r-ljjr" i ill 4JS\x-i ( _ T jiLi-uJI 
. I j Jaj| Sj ( _ T 3 ^Uj aj La£ (J-aI JJM (jL£ *^' L *^ iOLajJiXI aJufc(J^t-i tl«li (jLS 



(jL£ aj ia c <—)jli ..I jj| (j^a /<sjC.jJLi 4J| 4_l*J3|jJI «CLc.jJ ^Ir 3Jjil £yt£ 
Lfc^jjc.j jjliil /nlr j ' _* ta II j 2 J, Ujlo.1I (j-u SjoUll 3jLjSL!I l ^£> JaiiJLi /n i n"n 
(ju 3JjLSJ,l (jl VI j-uaL-uti Ij (jjjLiLsJIj Cju^LIIj CjLuLvj^ I (j\j *_<iJ>JI_j 
La jl f-j-uajj,! (jjtij ( _ T 3 4-aJJJ,l i_xjSLII (j-o aj_LC Cj^3 <cjlS2sVI jLijl» 4-|LjS 
Jlj>.| ( _ 3 -3 LJL«_ol jJL5>lj LIa-a_>Ji >_tal (jLi 4_j| l_ b^3 aj Lac ^^jS 4_Lo c_ ij-2j 
ij_lL>Lj/VIj ^LaljJtJJ blj-jl J-al (jLsT 4Jlj Sj^aoll Jj jL> <jjc 3ijjdl 
j_uSJI ( . 1 1 ii ij (jlS 4JI (Jj i«Guj_Lc (j-o tj-^j («J L^JLa Lgjuutjul a^ii JlJLc ( _ t 1».j 

4 j -vLia (_,_!! 4 l_i ac-J I JLjfc (j_o Ij-jI (_Jj|j lil (jLl? ^LjIojS i l(j<-vj-a ^1 I J*" 
( j_ u jJLla I ta i "j I ^i?jj» :aj_uG /yi iJ->^ ?rjjt>r!^" MV Lr^ i^jolf 4^j^Lij 
: (Jj-ij j-AjLjJI t-iLj (_ T ^3j «4_j^vLLiiJ «(_£-}j 3^ ^jJ Jjt" i nj J^*->- J-? (j' 
(j-« 4 lis&c (^-alji^. Cju1j_l>ij1 Q^Laj ^_^j3 JL>-jj ^-tJI jL?ej>. 2l (j-* ^j-^j ^^J'* 
j »nJ I ajljj (_J3 £L>-j^ JL>-I Ijl i a I U ^ 1 1 £j] f j ja ,j^jJlJ j j S q-l ' a^-?!i La ijllj 
(jjj CjI j LutljL>-l (jLil '^^ cLji Jl>-J ^_5^ tS^J (J ^ .' a J rV^' Jj' (j~i 
(jl Jj^ (JjI Jl1». jl J^lC JljU- (^ IjLii jjLa ijjIjJVI 4ijtiej5 l Jjs>-^\j iJLxlj 
^^jSj «LdJJLi » a-UI "ij-iSj jl pj-i-o 4j (j-« ' Ltac (_j^ .'J J "t 1 '^ -1 3.'_'^'..' 

j J iS i hVI aji j La LjjJLo)) :(Jj-aJ «Lt£LLo ( _ T 3 «Lc^lji- (jljjc Cjj>o (jLvjJ.1 uu 
I Ja-jj j J !S i nVI a^Si La L4JL0J 4jlcj p jj LaaXI (_,ic (j-^- '^1 O'-^J"^ O' (j- 3 
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.((AjLOJ (JjjjJL 4-1 (_>>-J (_j^Lc (3^ 'i| (l)l*"_>il j' lj-° 

( _ 3 -3 (Jjjj-LjJL^v Oj-^i La 4_i^l^>- (j-oj» '.(O-JujJI <__)l_> ( _ T 3 i>_y£j La dJJjiSj 

Jl^-I 4xj*JS| La L4I0 J jlA,\ 4j^3L>-j CjLsIjJ-JI ^j (jx. 4jL1*j 3J J I (j-oj 
<(4_*-SLLoj (j njl^LuLlI ( _ > ^jI^>- ( _ T 3 4jjJ3» 7r 1 nill (_JJL>-I ^^3 «LlLc «ULo 7-LuiJ 
jl Jaj "1 i"m Oj-J-C J I 4 i^a a (<uL>- ( _ T 3 (Jjl>-j (I 1 a a) 4_Lo Jl>-I I jl 4JI L^-Laj 
«LLa (J_4J>o ^Lb *_«Lse_)J 0JlJ ; unl iJr 2 ^j^~» mil 4_tu_Jj J 2/LSlLa ^ajUl j^J-J 
"ix^-J ' kJjX I L^lAc-i SjtjLaJI (Jj(J ilj!j-a c_!j^J- J^J iiillj J iLflJ aI^ La 3lj-ol 

.fjcf 4U!j L^lLi <tc}LL>l ^Jut] ^L.3 4JJI 



' _lL« ' — ■ tl p i"i -»o j SuLtXIj aj , ,,^IU d , ,,^i JL>.] j_a 2LLa ( _ T jIiLajlII jli jJilj 
g ) J L^ud (J_«^_lj>J1 La ' a ^ "' i 4-ILxflJLj| Cj La^ U t, 1 (_-rl£. (J J .^^11 ^j t ( ,, ^3 
aJljlj 2j i ( _ r Lu3l\ 4_tlaj^ (j^*- O iJlJ> -^' *'jj ^LifuJ! «LL-»-jJI (j-oj tfj S-uigJI 
S>Jj_». (J^>0 (j-o (^j-ii- 1 » *.<lljJ3 «LlLoI (j^ 4jLii ^^3 j_uSLII Jlx-J (jl (^jLaJI 

(tt^J 7-Lj^Jlj Jj_l I nil jJlJ>0 ("J I il X-iiijJi,! lilt j Jjii ^1 jLaUlt (j^ <_<jjj_MJ/ 

.«7t_ll . ..d-LpJLj dlj,^.-»"t |^JLi>-l (j^ 'mill (_)-a*J (_y3 CjjJsLJI .- 1 J 1 a a. (j^ 

(_j.it j j i-ii ^-> I j (Jjj' '— 'J^y ^' cr^- P'-P *J^ 1JV SjjfcLSJI (Jj-^ t — ^'j" ^JjJsj 

(_jjjj (_gjjl Ji^ajJI jJjLo» 4jjJ3 lilljiSj . «7tJI .. ,.«LijiJJla 2 r- j '. , ^. ^ 3jL^>- 
(J^>- (_ T ^ Jl^v^_i (jlj_t^l 1 ^ 1^ (jl Jj i nj| a sjl^jj ^^Li (j^j A^itjJl (_- r 3 «LL« «U 
ljLi_»-3 1 » La 3 Jj_ojJI L^la ?-jJejj J-^" j- i '-*- <: ^^^ J ' ""^^ JIlaa tiJLui 
• aJSi,l j_g^xj (juju«j,l (_>ulj (^jji-lj .. jJjJll t—il^p ^^ sdila 1 g I _■ 1 a ~~ 1 1 a 
f-U-iu Jj-ajJI (j JL »- a (j-° J & "j " Ji' O' j J -*-^' IJ-^ g LlaJ mi l (_J_i3 <j^3 
' ' a ^ -') ^J^-*- (_3-IJ (J-'^J (j-° Ly-'J-^' '■ ''".'' "iJj^J TtJI ..(jjlaJI 4Jj 1 iij 
AjvIjJejjjJ (__ri^. (— a3jj jLallJI (j^ (c^jjJI J^Li ^^i (__rJ*j) (jl Luieljj ((_, iSiJelxll 
«LJe_iLs J o's" 1 11 j j<sJ *Lo «UL>Li ( _j£ \j^es>- 4_Lo jJl»J,I ^^ (__Tlj 4JI «UJjto (j^ 

. _l*-j a y* ait ila 
«Lj_Lj_ojI (_jJI /_, 1S1I aj^Jl L#J aL9 3^l_Ju 3JlJ-»J Cj^Ljvj (_£Jj^3 ^?° tl> ;=t - , _9 

^)^* J 4 A 1,^2] (jla1jj,l /j ' ^ 5j I m ( n I ^ '^** * jLS 4 LAj-lCJ (jjjjLSj JJijJlIiJ 



(j_ll Zj-lj-^- jJ-j-l CjJuiLJu JuSj ".j-AjLJI uu ,jii JjJ La ojui <j-«J i(j.}L*Ji,l 



La J 2 III (_^& 3-jLa2l (j-o 4-1 ^ i "■-" (- uil ^"H j»_3"Jl La ct^Lc Jj-I-i J-^>- (j! 

»_aj» *.» )LoJl 4_aJ_fl_a (j_« \p) ^ ~» -^ ' ^ ^^ *L>- J_iia cULHl ^j -~ j ' a ) (j_« ^-^J^- 1 

3-gc ua-i '"• ^"j jl ^ La-dJu sG_i^>- Lxj) 4_j£ SjjSJUI ( _ > ^>Ijj>JI ■"^•i" dUj 

^^iLLuJI J^£. Jiill ^ 3_ujLl1I SiLa^l ^jic. (Jji-'iM SJjJjlII SJla'i/l <j_aj 
La /. I r |^jL2JI J-J^cJ (jl JjJ I j*'* Jjij (_yll! j >l i^a ill 2 scjj i^aJI SJLvVlj 

<ji-c.» i - r ! '-J (j-° 'I-j-'I ' '" j ' '" ' j .««LiJLa!^J! «Qcj-!» pjjloj-a <jjj>u LiJI oLojj! 
(J^jsoj i JlJL^JI (Ji-J (j-*-^ DS1>A^?^' *'-2j <j£. 4_j3 412j| Lxjoj ijL*jv2I i— <IiS 

(jjjjLoj Lfcjljj-utj L^jjIj^. (_j\r <_2jJ3^Jlj jLjt^.'i/l ,_^al^i. <_xjLjlC c-dlaj I Jj'" 

La L$-Lo» '. sUjJS 4jL3LLaj «Li^sl^>- cl^o (jjiLwl i_ iu ( _ T 3 dllj&j . (((^Loj^-JI 
( _ T 3 4j^L>JI Si LajJI 4_i CxjLS (j-o 4JI (j-o ■» '^» a <_)jj>-j (jjyJLta I La 1 ujl ejh^ 
Jj^_a ^^3 I gj ir-illj ijjjcjsJI I jufc (j^ «Li». JLi-i /OJ iJ^jJ! (_£_>^c-a (^ 3JL\H,I 
51 LaaJI ^yJI Jijlj-1.1 liil j (Ji-.il /oj 1 LiSl^tA LSI <^>t| KUi/iy 2 .^'a j? (j^UeJ 

jJU. ^yjl (jj /ojjiljjl ,jj ju^vl JIVaI LajJI (j^UVl 2_^J| dJJj c^^ia L^-JJLa 
Lojj^sj LJi c^>JLc. (JaAll I Jl#j :jLjl>.'^I jj^s 4jLj^ j_a jlj^>JI (jjLj <_3j^jlI,I 

I gjlg 7tli!l u i-a r_uLal a t^-i C^jiS ^ 1 J la c $1 r t»- ^wa cLUaJ, I i—^-Luo ijLiJI 
J J 1 "j CjjJLgo (_3-^>- Si * — ■ ~— T 1 ("il-a- 1 nil (_L*jUI IjLA 4j LlLlS Lxia 1 JjJl^»JLj 

.«(J^jJI ( _ T 3 L4I0 (_ T ij La r-j^i- 4_lLc 

(jLs 4_lSL!j n^ii n->.j /j oUll (_LS_Lll (_j£ SJLo^Li La_^iLo ^ .~.l ^lUi jjSLj (<sJj 

i_iuSj| (j^uij (j-a ^^JLlII 1 a laj aXu L^J oj-b (jl jJ^?J I i>»jl 4jiil-»- SjLaf uJ^- 
AjJjlW ZjJbLalu ui djjujusj «3-jJijj SjijL*-)) '.Cjjso /n mhII "-JU (_^ «UjS til! jj 
p Mijtl /j '" 2j (j-«-« slj-a^l (j a « • I L^bJuklj (_,-ilji (0-<iijJ! Ijtjk (Ja 4JJI Lk^li 
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ft-y^JuJI uljjjJIj QluuUI 

( _ r ^ (Jj_«_«_o 4J Cj_jJ_&I La (jl dJ mi j (sJ-3 njljl 4-Lo oJlJLcj <_JLc (__^o^jajj 
tj-SLsJ O^J . tdJis JlJ-C J}^ 'i-> ^ *4 ^J-*- 2 ' l>°.3 La -ie-a (jjj jJui-l (_j-lljl "=1-1 



JlJLc (j^L«J,l jsJLc. »(jljjjij 4IbtJ ( _ T 3 (Jj-Sj !il <ilaLjc-o (_ uil axtU (- oUII (—ij^ajJ! 
jJl^l)) jL^VI >&!>>• (jrS jLSLa^l jL&jl i_jL£ jl (5) ZLa-fl!^ ^ «i_jjjj| 

. «VLi£ Lkp^Ij ^olr (J^LjI ^^Lc Ljjjjj "-jLxII I j-& (_yS Jl or *^1 

J-oULi 4-jJ^o fl >l J ui (jjJt-i-a cr^- 3jJi tjLjSLII (j-o 4JiLo2l (_v^-»J JjJ-u-uJ 

: (_jji Lijll I jtJl^. ^^xLiJI i ^.,-^jll ji 4JsjJI 3-clj-i L#-l3 
j^c^v J^ » La 2j 4JI <Lus\^>- <j-oj» «L*-ol^>- C^j>o jjjjLwI uu (J& ijj^i 

. (1J1 i nS t 2m j i u£ ^ i "^ * ^^JS 3-^J ^ jlr ^>-4-l 
<AJI CjjJsLlII (_>^>l^>- (j-oj» '.«Gli ( _ T 3 sLcol^i- ( _ T 3 CjjJsLJI i_ !U ( _ T 3 Jj-Sj J 
/. ml flJOJt j^S_l9 ((jjjjU,! ^yc *^-*^ 4jlLi2j (J_ujJj jjjjlXL) I g-Li ■"■ 3jLsej>J1 » LaAJ 
V mjJJI 3 '^ La-Ll «j-<fc^a» (jj/l-LLa ^Lb 3^*-> (_y3 ^j^l 4_LiiII *-i^3J lilljj 
. Llaj^cI jl (jLS Lo^c (jjL«J,l (<sJLc <-jjS (j-o iJ^jJl>- ubS o^Sii (j-° J-L^J 
4jjl i ii U jLjc^-^I (Jjjji 4Jl3 Jiiil! 4j-oI^>- (j-a» '.CjjJsLlJ! (_ !U ( _ T 3 Jjiij 
/o^j>J ^JjLj;e_a (jjj I J jl J S_3LlSLL) (JjS^ JjJi^o dilj (_y3j .«/<siaj(JI (j^ <iJ 

a^ \ r j ^La <LaLl£ j^mi ^Ir i ja j-f^ djSLJI jl ^Lts c^jj jJitj (j-u>-o 

.S^lsjJI 4^la1«JI SJjj-vVLi 

CjLiLjSHI ^^3 *L>- I « j*.<I^ *,! ,W\ ^pJI i ^,,-jtl 42.5^^3 SJila^l pjjl jxJJ 
( _ T 3 «_l^j^ (j^^IiSI ( _ T 3 (- uil flxul <>4jjl La 4^J «GjJij>JI 4_L>-_aJ_a-L>J I 4jnUll 
ti*jJ^>JI Lljv jJj_lj>J I (<sJLc /yi i_3jjij Lo (_5-*J jj< mmII Ajj^aLi- jc 4jLo 
5_*jj^LJI jLjljv'^I t-i^^ ja L^JI (jJI jLilj i m>2 uilJI (_gl Cleavage •- 1 La i a 1 1 j 
Laj i .I a (_5-j-II «3j » mi II vIjj^LjJI ^^j^- (j-o» :<jiij^LlII <_jLi ,_fl ^lilo Jl Sa 

tc_^3 «l ~" a-Laa Ijijl (j_o '-j-i-l Ji-cisj-a ^^ JLsj 4_ja mJ^J (3j 2 mi! 4jji» : L^JLj 
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(j^laoJI pglcj ujaJI 

(j 2 '"■"' CjjJsLlJI /_^ 'J^JJ J> *J' ^Jt3 < - :j -p J^2-!j . (((jjlj-IaJlj jj< iVitlj (JS i"itl 
3j^=_*_o 4 j ulr 4JS.} (»i ^ uil fl-uJI oj-lm^ La J-Aj <_iil£ j " '"'"' 'LJSDj 7c_l^Ij 

J^l ^ylc o^>!j ^-° ^5>^-y V jmCtl ljj» :4jjJ3 (j^UVl <_jLj (^j 

ij;jlj-il J_aLSLJI j 2 talis S-lj-oU. ^1 SjJti^lj SjLil I jut ^j :«*lj_^^l 

JiUj pi .~'r<\\ g U ■ u! (jjfcj *Ls-jyi (jyJUiJI J< Milt 4^111,1 4jj>LJ | -ts-j^AJ 

l_j jlj-a Lo-jl.} j mm. M I jjj nJJjLxlt mjJ JJI t_ xjS^ltl (^ • aj i^aJI Cjuj" i n a 

.«lj^>-yi j^l ^yi^. ^Jj CjLj_jIxji,l Ojl^J 

(j-O J-Aj 'J J* Ml'ltl ^3^ (j-0» *-(JI-S^ -^J- -^' 94 (_y^ (JiJujJI (jX. f«lK"j 

T r —L T tt- i ^a 1 Jljlj o* 1 ^^ ) J '-^" «Liji>. J)j 2 ■"■ 4^llm [jr&J <V_Lo ^lie_i _}1S_) 2i t4_«j1^J 

.mSJLc:L2JI 
(__^alj^>- (j-oj» ".(JLia (jj/H^I CjIjj_Li ' a '^j ^^-S /j uil ^"tl pJjl jJitj 

dcdJi (j_o jJLilj LjIjj (j-il-^j ' "Ijj '-mi 4-«jLa y'jj J- 5 < ^-h l ' > -> O' i>"UI 

t_mSUI 3Jjj-^3 (j-a =L>-jyi (jtJUj J^-«i (^ LJLc. (jJL«II I jjt (jl I 'inlr I its 
LljJJI -5J-C (_yJI SjLJoVI ^^3 f, iful axlll Jti^. ( _ t a1*JI ' axaaJI d^hl LJ '"■-»■ ua3l 

(jj£i 2 Ajlo1\ oLjIjij ^Jl^. jjla t_m£UI JSLi ^ (j^U^I j>L3 lil Lai :o mj 

j Mir ^^-cjVI ji I >! j an i < H '\ ^y* ^ii£i» Lljj I -i jt (jl jJJI (j^LSLiiJI Lai :3_uL«j 

Cjlj^L (J1J LcjJMI ^liSal Jjfcj-ji-ilj 14JVJ2I ^LjJ ^^JJ/I Jljj/J Lujla L^VJ 

.^UVl 

jl i iiS )VI (J_oL*_a 4_i_i^3L>- (j-C- SJljJlX. «_<i3lj^ ^^3 ^^jiLiuJI CjJl^oj 
S-i-coLi. La>l o i nij i3_aj^SLtl jLjc^v^I ^^.3 JL*j>iJI CjL>-j^ f^ I gli-i-q aTj 

•.cjj^LJI t_jLi ^ Jla JlIs «p-LlA!I)) 

pi ^ Ml ^ ^ Mill jL^t>-^/l ^j-« »^_j Mlt (J-UJJ ^L^ tpl < Mill Cj^J9l_ul ^ys\^>- ^J-«)) 

Ijjin'i^jJLtJl rjJijJ.1 jLuSLjVI 4jj^U^J_uiIj v2j^3LJI ^1 1 'iolr I ila >:<dia 

(_p /) -> I i aj a I "^J-^ <— S^Lli-l i^iu n"t (_yjJlj n>jl i A il ^^laljLA (j-LJ jjjj-itl (_3-*J 
^2^. /- '"■' ajUJI ^^jjl L«^_uaij2j ^3^-*' c>-^l-*^' J~±^-J c>-iL«Jl p. aulajl t _ ? x.l ^ mi ^j-* 
^^jLuJI (jjSitLi «CjJl^JI ' " 1 1 se I La i a 1 1 ^^3 I ■'*■_' I i"mo i u (_jJ-!lj Sj-diLLiJI oJui 

iSJjJJ,! (j^L*J,l ,jj3 L*j_lc. ^ (3'>J^M SjSIjJI o^sLJI i^jIj^LJ-uu mJJJI 
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<S-y^JuJI uljjjJIj QluuUI 

ajJtU^j] JL& /_ o i nlj . (?\>^ (J-"3^ J3 - *- 1 ^lt^ < ^- ,J -* , ' » a-claj I i aXigeja j^-i-J tiJ-lj 
(jjiUVl SjJLS ul\ dlti ^Jjlj j Sj^JI <GL>jSLo ui\ tjjial! ^A^Utl JjLallLi 
. sLa-cisl^JI ajl i aS il (J_aljLA pLojjV. «Lje_uj 4JjL>oj s-j-i^aJI O-p i"i~ (_ji^- sLajLill 



( £*£Ua1I M^UM) JVJ& ill yL ^ 

(jiaUl d j i Mill 5j . >> *^ 1 1 » j , ,i ^ I g * , >>^ VI ^lJlAJJI _}^>.t» I/. ■"■■ ^"11 (Jj-iLi 
(jAjlj (j_« I J ' '" * .' UJ J **J 4-L*l 4_j£ mJJJI 4 ! i 'i*>- Sj Jaiej jj^-*^' ' -L^j - ' . 
t_!^L>JI (_i_cajJI IjUfc ( _ 3 -3 "211 2 uaJI)) iLlSj (_jj-ll (jjiia^l n . .l<^tl ^1 i ii-v 
(JJjla5 • ukjljjl (_,i^. «LSSLiII (_iJJJi,l 3jjJJA-> J(j luJ La pyJjijJI plj-il -i>>-'^ 

slj-<t&- ,/-il £ ,U Cj^G ( ^^ (_jSj_o j^=-»- _J4^ ^^-iljJLJI pj^sJI LoL3» '-(Jj-2j il 

4_ijiij ^ a • t- cl '^j-JI l^-^5 ' d '"'"' ' "" J-l ' ^j-i d a • la L^_Jlj LgJ i a "■" • •■ a V 

.«4JSjJlj 4JLJeIJI ( _ t 3 «L3jm^c Cjjjjj/I La ojl^vij , < ^ .".". . .." 

^j^i-ij 5-jjj 1 i II LSLlLlloJI (jjj 3iajji| (j_a ^jSJu (_yl!lj (Onyx) (j^iSLuj^l 

.4jj^LII jUlL KjIj i nil (j-o l^< a SJjLio 

^yjkj Flame Test j_^Li»U 2U uJI jLii-l ^l ^ u<l ajjjl jL<il J^j I J-& 
i-^l^III ^Ir I flj^jtlll (^ Ij-J^ 4jlr J^ju (j^Ltil /nlr ^^3 i±<jJl». jLpi-l 
2 « t-.a CLuuusj lil I j * a j )) ^jjj^UI iQC tUj^ (_i dil jj Ql\r ill ^LjjijSLII 
» uLaj I * ■ l^q * rt ^j?ej>J1 ^j.* jLljt ^jLtuJ Tj-^- tl)L>-^ ^ (j-oJ-I ^H*->- (_^3 *^-'- a 
^ i^ajlj. j-pitJ 3-L>JU dilj^j 4jlr jjk La ^^i^. jijjj^UI (j^J dtpJ J . Jijjj^UI 

. Jin'tJXI i.iflltl diljij JU^Sj 4Jt£j «(jU-J «U (J^ljJ ^jdl j^j>JI» (jLi-jJI 



(ji ju»j (juL^u «jL^>-2l j_<fc!^>- ( _ T a jLCaal jL&jl» t_iLo Ij-Sj jj^ (jl 



68 



i— )jli ill /_^ 3-ojV 4JL^^ii^l jl 3j-a <_jLi J£ /_i tfj^i J>^J jl^- 1 Lh^*-* tilLlA 



(^ -^j'>" J-f^*-^' cr^i^ 1 ?-^' g'l (j 1 1 1 1 «Lca}L>.l ( _ T 1^. Jii-o j>^' O^ ^Jj 
( _ 3 -3 -^J^ ^J • • • ^\)-*i (j-° U^ ** M^ u^Si j-t-u tuusjjs I Juij» : Jijjj^u! <— su 

I Jlj* ^^.s i M ~ _» ^jjj^LJI (jLa i3_ljj^j=jlII SjjLoJLj -. 5L LaJlj ilJt i_iLi£ 

La cLLuv ^j_« J-A <JJ * )L1S (j-* 4_Loj1 ^Jj '*^^ ^-*-uJi \jJb l_3jju ^cJ ^ji »_x^3jJL1 

<JJlC I Li^aJI (JLiC^I CjLuLp 7r_Lje.i-a (j-a 3jjj*jJLi 4_lLc i " ■ "°> j 
iJj-Sj i/yg I i-LaJI Jijjj^LII (_LaC (_y3 4_lL<i£. Sjjjjtll ^ a-iaj l j H a (_>^aJ IjLAj 

7C_J_ljj_JI (j-O f-j-^- •J^ > -3-£ • L^fljLolj LJI (_ 7 J-!I «LLfljSLILl Jijjij^UI » ' I aj Ju3j» 
<J-aj d 1 i a J i _ 3 _lL«j_l r*n ^j-* 0~?" ?-?J-9 J " '^* TH^JJ-^' (J~* ^u^-^J J- 4 -*"^ ' 
j Ja_Ljc_jj J^Jc_LJ j iSj-3. (_yi-C Jl^vIj (J£ 3^ O^^ mLP lj-° Lt^- 1 ? . j 
(j^_3j_uj «Lj-9 (&£L*_a £y La j I j ' j Lajj 3jLjt£ Jl>-G j<u J^JI ij^' ^ 2 i uj 
(_L>JI SjJlJ I J j 3 j S.jj.i'ifl I J j 3 (J_«j>o (OJ (_ij>o (_yl>- <-d_p3ji ! Ji-l>- I iula3 
i Jtzse-i j^juj] j^z- i n 1 /CJ L^j-ulj (j-tlaJJ ^jj^eJ 3jL?e_*lJl JljjjJJ *c3dj ' " ' *-^- ) ' J ^^ 

dJLiLa 1 1 Jj" La r-jj>-lj JJ-"JI (j-o SjLjtAll Cis*-js>-\ T-\ • uaJI tc-u^sI liLa 4LJ 
(j i n->-l VI^Lsj jJLiiuJI L^JlSj SjjJ^a iCjj^LlII L^JiS lj-«->- I » ai ' a 3 4_j£ J^-i 
pj * i a 1 1 j ^JjlII «Lj£ Jj^j^UI ^1 /nU"l L*Ui Lj^ij '-* J lj j /, j'-'^ (j-« «l_p Lo 

^j-a (j-ul—LJl {j-ay> ' J J 2 J 3 ^jL>^_1,1 /. 1 c ^j"-^'l t 4_jjL4X. 4_)jj>o i -^ La * j 
jJajv t t^-l La L^_La ^ i _ T JJi (_7-^- * ^-J tl)' -^U' O*-^ <AJI*3* ^j a j ' a 3 4_La JLitjj 

t JLS_£ «LL« j"^ III )*_iiD^_« ^Jl Jl^I^. /CJ t M Ml /C_lL>J1 0j\ ^y3J2j\ )t_L4^>- (j?-^- 

/q_j <J^Jl£- a 4_lLiSj1 )«_iiD^_a ^^^ ^ '"''' ' ^ i '^ ' * ^^>- * tjv La Sj_)l ^jjjij-J «Li^ 

4_Lc Jljlj 'L-«-2j r«-J u^-Lj-Ij <j^-°3i 3< *LJj ^3^ 3- s ^ >- J-"*-* l)^ lt^ tfLill 

ji i^a-aJI «LlSj J (JiJLi JiG Ji^ IjjjL*-o 3jLjSLII x^u3jjs J~xj 4Jl3 i> n i~ill 
La 4_La (jLSLs Ijlj-a a\ '< I * '^j dJJi Lbj^v Ji^J >J-«^J («J 3JL>- ^Ir /<uL>JI 
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ft-y^JuJI uljjjJIj QluuUI 

d '~^~~ \ j| (_g|j CjLjj 2 «LlLjj>JI 4-2jiJaJI <_j-<j j3j d lA^M 1 1 2Jsj 4J!Lol jj-oj 
(j^aJLi. j_dsju j^=->- (,£JllC (jLi Jl3j» :4 LaJ I Juij jjijLJI <_ !U ^^ Jjj La 
LaJLa 1 1 Ji_lj(_i \j flxu Cj^sLu/ j«3 <_^jij ^uuj «Ll3 (j-"JJ (_y3 4"iU-r^ ^I^-l*. 
O ' Ila (_7-^>- £ ^> c '' (*" '0-^3' J~~? J> ' < — < - % 'J J> ''J U "~ '' *-^ < ^ & ^ '"'JJ aj i ■■' 

0j-al (^ IjjJtla i"m? lj till j (j_o di- t . -y . < .3 t4 o <j~ ' (j-« ijr XJi tlAi (*-^J 'u^ '"'" 
4Jjj (ji VI ^j^l 4jI ■-"-- *-J-«->- "^l Cjjl>-jj L_*jfcjJI Sjjjlijtj 45Ld>-l (j-o 

( _ 3 _Lu jjtjLJI ^^J l5>^ ^JJ^ -J^ o^ L^J 'o ".i'^^ lt^ ''-'- ^Laj) Lxj ^j^"' 

a I i nvJu 4iLSJL>-l (ji sCLu^sLi- (j-o (jl ^^J^jjlS (j^j^jkjjsJI ,j}l Jl>- (j-^JLJ (j^JJ 

^^^cLs 2l (j! (j-* f J '"' i La «L?t_i-iD (j-* cl<- ir L L J LaI jwv) ^jj>-\ «Lii>j>o cdLLAj 
j-£j JlJ-C (_iai lI^Jq Jl3j» (Jj-Sj Oj-ojJI ^1 j lalll (J^Is (j-a I ^u£ 1 ^ 3 a " 
L^3jL»-j-3) ^ i u-fl-b L^Lijj>- (<u «LiSL>JI <-jjS ( _ t 3 .5j_ojJI ^^3 «Uj-3L>JI ojui 
(_,!£. 4JL=tlo! CjJijI (j^iJLi. (^Lp -Jj-aj (j-^3 (_gjj£. (jL? 4JI dil jj (Sjcjjej^s 
^_3 I j ". I . -%- j 1 1 * \l ,^a (jjLfll Jljj-o ^Ir «l^>- Cjj>a-I"ii »La ^^cLaVI 03^ 
(j^nJI I flg£ '"-^ (^aul ^j -n g 1 ■■ (j-uij (_ 7 -^ ' gJ 2 ' a ] * ^ y t-u d itla£ CjJLvij O 1 ■■ la 
4jj^ 4ij^v L^J duLSj •" J 1 "II 3^=-i Vji lI^jIG LluLCs ( _ 3 jlS2 I (_ T ^^. (j-o 4jj^£j 
1". < n 1 11 I g-LJ-LC (j^_i (j-o J j^ojJI i-^J^ Lxla '"■ iSilajl (j^ r'jijjiJI L^J j^J^p 
ujj_i Ji^j ( _ t jl32| {_ r J-±£- '-^Jlj (<U itfj-ili (_5^- 3-i!J-i^5 (.Ll-Sj (j-<» sLfljjii- 4jl2jJ3 
J 1 a S "' Vj 4_j£ JJJJ '"' LuIaJI (_y3 SjjLjv CjaSj J IjjiLta Ijj^-J ' 33"^J Cr^ 



(j 1 11 -tt-j 4_j| (^Jl jLJi/ij /- iiil a-Llll _LLc sLLfljJj-ajJI «Uji5J,Li 4_l!j^ jLiii 

J La a (^^ L^jsJLcj C^_l£|j_lII (j^ 5-allJj. I i _iai LaJI 3jL>-!j 3_cjjjjs_a ^^3 
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ojlaj (t^uiLo^l-cxAA^J! jLj>JI = i^jLlUJ! jl j-i^^l cjjJsLJI ij-lsLJI 

= (JjjIiiLjj-uVlj i^jijll — j-s^vjl CjjJsLJI) (j Laj^-uJ /. uil a_pj| «L>JL»-a ^1 
j_iJI = Jl>-j_>jJ!j i jJ!j_aV! = .Jj-ojJ!) li.Uji£j 3Jl>-Ij <tcjji^=-a ^^3 (jj-ojjJI 
JL>J,I ljui (^ 4 ii o »" J ( _ ? -^/l i-mll (j-a^jv (_ T 1^- JjJ 3Jl»-Ij "icj^i^co ^^3 (Jj 
(j-uL> V LojJij jj->-l J^3 (j^ (-? -it'l iij'11 (j-oj (_t3 (jjUJll /oi^. (ji (jJI j j i"ij j 

.4j 

^^.iLxjjJIj ^jjujdl '-(_y* 4 j i in'ij i_jjj_il3 ''-Vj' u^\ -0-°->" (V ■ "*" (j-o *QjSLo 

(j_<JL*Jlj (_g^Lj=_jJlj (j7i n i j II i_jIj_jI ^^3 ^j^i-i *_cblj_o ^^3 jL<il L»£ 
(j^UIl xAz. u^ C^jJ Jl3j nJ^UIl oJ-tb iju 3-ajIsljJI 3J3>L»JI ^j"! (jiitlLllj 

ejjt ^1 ^ uil a-pj ' jLil JJ9j iCjjjL>JI dijLc (jJI l-L'».<t.-v LkjLiljl tiuji^J! 

. JLfl3 *_cbj-a (j-a jj£I (_y3 4J3^L*JI 
.« JLvlj ^"iVl illj ^j" -* 1 * ■ II Q^S3» (I) 

.«^-i JLil 3-Aj (_g^L?tjJI 'Luij j^=->- jL^>-2l (j-o» (2) 
.«<-. Miial j i nVI L*ilj jjlj j L^io 3 i naL>JI 3-jjjJ.I ^Js* 

&JJb (j£j C^J «t_£-}L?e-uiJ ^j" -^ ' <tlj (j'mVI ill (JILa gj^uJitJl (Jj£j jj-coi)) (4) 
4JLi3.} 3JjLioj 4Jo3.^i a 3^J «La_uj Cxjl£ I j !S tj iS^J^a SJ^jJj ' " 1 1 la a- N II 
tLjjjIjjJI (_yi-C 4_Sjl3 Sjjiia «U CjjI£ 4JI (_,i^. (_J Jo Lx-« ' . ' _SJ ' a 1 1 tfJ-A (ju 
(jjiittlj (_g^LajJlj ^".^' .tl'a ■"_;■» LaJI I tuJujaHllj «LS;j3jJI <Lae-i3e L^aJl 4-txIjdl 

L^jLJjSLo jj I j" (_ T lII djjL>JI 4JSL«J t_jjj_Lis /tj ililj . i~i i'oL^-u^iIj j-g^val 

(jljJl dJJjJ lJlj-l^I lils i I ijaj? (jiitLII I^lS jjlpj (j^JIj t_^»SUI 3L.^«a ^ 
.(_Jjl>-I 4_l>-u (j^ (j^iT-ljll <_jjj_u3 (^a I '^ijl J^J-JJ (jl (1A-*^ D- i ' J> -''' *J-* 
^yjJajJIj ^yjJiUI :3_lJLlII pljj^l (^1 (ji^j-LJI Lr h,\-kul\ a ih°> JlSj 

.<"« up! i < n 2 1j (j-^ utAi Jl a 
t"i i"i o ~»J1 » tjJLib cLa_j_u-£2Jj t"i i iio -»J1 ( d t^j ^2 /. ■"■■ ^^"ll jL>.| jJijj 
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6-y^JuJI uljjjJIj QluuUI 

J-&J L*_a (4lu^l a •"■ (_ t ^»j) 41jji o i uj «GjJijj Cjjjjil La L&Jl»-I plj-il 't-Vjl 
La 4-j_L a 4-ljjl a i u ' " ■ '" " aj «GjJjj Cjjjjil La 4_<Jj J LL<u o^iolj ojia^vl 
La l_Lo-j 4_lJ3lj oj-ijlj <lij.il J-Aj 'LjJj J i«GjJijj i " i en i <i j <Gjjl n i u CjJijjIi! 

. <( L*_a «Gj^jjj <Gjji o < u I " i a * Ja 
=) (j^i-VljII (JJljlH ^ a-j ■ "^"j 4-La-u-ualJ I 4jjJl3 (_ji^- «Lj^L>iJI Jufclj-iiuJI (j-aj 
j-<tv|) (_, LuJajJIj (3j-aj>JI Jjjuiu) (jjj SjlXI 'u-& V'JJ-'"' 3 4jjji ^jJI (J Ml I nVl 

j-ciii.'i/lj j^co^/lj (tcj La j-«-»- i) (^jLuJIj ((jLajJI (jj-1) ^jLJ'i/lj (i_aLco 

i±*jJlj>JI (_, n 1 ill I a-u-ualll ^^3 <13j|jjLa <Gj nil ' ' J) ''-^ tfJufcJ . mJJls-j-ijJI 

,",! ^j~ll Lajjjl (_^!l LjJljJlj L^aL^jl ^ ■■ a Li i_ijij_il3 4_uLo3 (j-u 

■ V.I.II.-.l>IU J .|l J ier.l^l, x Jt -..<t 
ij\3j-jSj {_, I r (J^Ljj-j i -* i nL-LlI (_, o I < II ■»■ LLa ' — ■ 1 1 jLSJbl ^Ir SjjJLlI 

LjJ i ii <ll ^ .".I A j", tl ^L£ J^j idJLLII ^^3 » l,>."llj 1(j oUII (JjjJllII CfCuu iiLlm] 

4_iI=>jJ3j 3_*_UI ( _ 3 -3 ^ 'I '^" ^1 LaJi Lj-Jul JiJSj flj i a c (^ (j-GJjVI j^Lajj 

,-il^MU.^VI ^iljij jLSLa^l jLaj! i_jL£ ^ ^^LLuJI 3JLI c^^j-uijI JlSj 

: 3-aLa) jjLilt Jij£. J_o2j Lo^j iSJLiJSjJI SjJjU! 

V «l»^L>- ujjuj LaL^jl Jiuli n_t 4_uj1!I 4JsjJI Jjj i » ( _ T a /, ■"■! a-uJI [jLa 

1^3 (jl (jjLdl fl>ll jntj (^ }Lla Jj ^j'a SJjIjilU 3JLLII i_<j£ ^ L&Jl^o 
Ijufc (jl^J^I (_)-a*J ( _ T 3 (Jj-Sj Lai i JljjsJIj «(_JJ1jJI (_ T J-« : J 3-*J (( ( _ 7 Hli))J (( I^S!i» 
La^SjjI (_ 7 j-!1 4-ilaj| < - 1 1 se 1 la t a 1 1 ^j-a 4_a-il^ ijy i-i Li_i^j ((7-^IIiLa)) I JlAj (((^^lLa)) 

4_Lc j ^ ■■■? La l*LIjlSj SJuJl^JI i^j^j^l L^jLa^lj-aj 4jL^ ^ (^^iLLlII 

.(j-Gji^J.1 <_ijj(JI (j^_L>-^Jajj>J I ^Lgi>-I 



7-j.iiij J '^'a (J^ (^ j»3-^' ^ uil a-uil (jl jlSLa'i/l jLajl i_iL^ (^ ■ U ^ M j 

Sj a" i iillj Jlil3j SjijLvuJI CjLj-La-Lll (_y^Lc (JI^>-jI ><ua-«-a ^^ JLlLcuJ J-Aj 
. l >ioj 1964-29 jJ^o I r n^Jj-tJI u iWII j-<^fJ.I 5J^« (*) 

72 






^aJLljjl 


Cleavage 


^ 


_1 


J">UiVI 








^.bdl 


Streack 




_2 




Powder 


illS^VI 




Sa}l»ajl 


Hardness 


jkJbJd 


_3 


4J>U2J| 








o^Jl 


Dispersion 


^UaJI 


_4 


^JLljJl 


Transperency 


tJyiAll/yW 


_5 


•jlJLt^Vl 


Sphericity 


Or^-lJl 


_6 


A^ljjfc ^ulPlai 


Airbubbles 


J. wjl 


_7 


r"~* 


Mine 


O-Xjw 


_8 


fJljsll 


Twins 


JJI>Jl 


_9 



Li_A JJj_ij . (jjj <— LlIj J j La i "ji (Jlloi (jtljV! SjjL-u^l CjUj_Laj jj-o L-uLuiI 
e^-j-c i_2jJ3jJI (j •>" i M j Lx-« (jjLtXI (Jjj-oI j^c /- '" ■ ajjJI jLCal (j-o I i a » .1 
(JSIl «Gu^_laj mAju /_^ (J-oGJj i(jjL«Jll (Jjj-oLj ( _ t 3 /_ oUll j A gjl\ A j « j La 1 1 

.«GjJl^JI '""^J LaJul (J^jlj «_o <_jjL2jj 

(jj£j ( _ T 3 Jjlj 0^£jj La (_ 7 i^. 4JJJLA (2h° SjLal uaJI (jjjLiiill ajjxjt] (j-o Qi^-y 
^^^Ja «LLjJlj>. «Ljj_kiJ (J_4J?e_« SjLlu^l aJJb j^ujuj .((jjjjLje-ul jLst>.i ^yi 0j_lC 
( _ 3 -j1_oj^>J! (J-go^I gbjjajj (j V I i_2jjlj La (_yjkj SjjjLlII (j.}L*Jl! (_)imJ (J-i^sl 

. (Hydrothermal) 
Cjj-sLJI t_iLj ^^3 (Plaeer Deposits) 3Jsj_lJI i. mljij <2>£- CjJl^o 4J? Lt£ 

7-LjjJ\ 4_Lo jJljso (Jj_&IjJI (J-J^J- «L! (JLij A-j-Lac (J^>- 'L^J • •• t T^'M> J - u 
jLstlll (j-o i_ujijj_<ji 3^J_^>- (Jio (j-a (^jji-ij . '"SU CjjJsLJt (Jjj i nllj 

CjjjsLJI »l J lr~|-»- £yl /a^J 7-ljplj JjJ I nil jJl^O (<sJ liil J-t^DjJiJ L*ili Jjil (ji 

.« L&jijj (_ylll sLLpJu d\y--*-~\ I^JLl>-I 3.}L*JI 4j i-lij-^- La (j^ i i nil (j^aju ( _ T 3 
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ft-y^JuJI uljjjJIj QluuUI 

t L_Lj_>. <* jjj la i ■■■ ^ J '^* Sc ■"■ JlJ (jt^- C)^ P - l_Aj_4-ij L^JjjSJJ ^3^ * ^H 

jlj_ui-a ljr £ 3j_j_«_a 3_o^Lc mJj^c^JI *-jlj-JI U>^' Ur 2 O-"^ LS^' lj-^t!-*-^' 
CjLuiau^JI (_,i^. ic\j-LM j-«-iJ - Llo-i5L! 1 jol^. j^c LujJl>- (^ Lufc j^»- jjj 

^ Ij La il jui! cjLu^LjJI ^ i^jjilj . jUt^Vlj o^L^' (j^i ^>Li iiliiJIj 

^ I * 1 Ij I r jJs (j^ I 111 1,1 (ji JLjso Ij-l^-Ij .(JjjJs pL i'II ii II ^,-3 f«-^-!j 
. fQ_a>jl 1 11I 4_uVI ja^la ^S jjj hjJljl1,Ij («Lxj^SL!I jjiljj>JI)jL=ijv 2I 

(^ 3JLjjj)j (»l j liVlj j-aIjjsJI) ^ i_jL£ dJj mjjjSLII i-ajmLrill -I 
^j^lJI J^2j j .(3jLaj>JI pl^JI (_y3 3JLjjj)j (L&j^lc.j 3_Ll«ilII jjil^>JI pl^JI 

. I 1 gale JUtle.1 ,jjj ll/ " Jt»-I (j^ ^1 i(j-&Lxj>JI) 4_>L£ 3-ojJLo ^^3 

3*_^-lj _& 397 d (mi juu i _ 7 J3^m ^j^JjjJI » <j^* * ^jj j <>» ^ Jljjlj_u ^j) -2 

(j-j j^ jjll j-&L<u>JI) j-^-Ijj 433 (^-3 I r (J^cJilj 244 (^ 1 1 -r 'p o ^ J>J 

.32^ 
. (^jUll J^)j (u^'i^lj j^'i^O i£)'>" W^3 <lh> J-«tx -3 

.(1942 3-La, 2 £ Sj^LUI) 

. (jLjc^v'i/l *-3LLa) Jix^e-o {jj >j Ua£ -6 

^jLiLSLII j_aLL> (_5-jI (j-j Jlj^jc_o (j-^ cj - ^ dh 1 *^' iJl ^- («— «-"LSJl ^jI -7 

.((jjijLiill i—uLLsij jjkl^>JI (jjijlj^.) 

.(?Luiu2l (_^3l^>-) ^^JaJjLJal j-Aj (2>jI -9 

mJ CjLa_i2l oJlj* 3_jI JlJ ( _ 3 -3 7c_Jalj j_ljLj jla i ujl ^1 i— ij mill (jL^>-2l) 
. 1912 a Lc (^ K i njij (jjj^jJjj 4_ilr jjlr j oj un shj j L?-^- 2 1 
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(j^lsuJI pglcj ujaJI 

(4_uj/jL1!Ij 4-U^jlII) 4_lo^L-uV I i_jjSL!I ojui qj> LlL*3J La jojil jjlS Lx^J (j^-I 

jJa t_jLlSLIIj aLc: 4^vj_i '"«lj 1 Ulj tj^UIl ^ ^yJlillj i4xj^SL!l jUt^'i/lj 
3x.jA^a ^^a oj I'ii'tj (a 1 936) _& 1 355 3-o.u ^^a (F. KrenKow) « jKj^£» ^La^e-co 
^ iii ^ II (<s-»->3 jJsj .(jlI^JI) (3^>ll jLiT jj-p. (_^a 4-uUiuJI i_2jL*1I Sjjb 
(j^oUJI jJUJ.1 .(Islamic Culture) 4-lo^L.uVI IsLSilJI 4L*-a ^ <y>L!L> jLGll 
JlJ-c 3_>u^£L1I jLa^s.'i/l <aj£ AjLjS ^s « ( j-ajL ; j£)) «Luj^j . 1942 3 ii .. j M.r 

jL&ji (j uil axlll <_lLj£» aLajj^VI CjJLs ( _ 7 jJI i-jjSL!I (j-a (jl£ l*II j£ ..jj\ n\ i nil 

(^ 3_JLkj^l 3JL11I ^1 fap->Jj j-iJ ti J-I!j « jUt^^l >&!>>■ ^ jlCs^I 
Ala i ulj ' (jjJLxjj i_jjj(JI *LxJL«JI aLxIL&I <_jLjSLII \jjt /j SL lj_ii-lj . I8I8aLl 

Lb j_a Lo 3j-&Lx!u j-Aj^l 4jloL>- ( _ t 3 «^i>-'iil Ll^oJ^jjsJ I 3j3L-ui (j-o (j-^-bl 

(J-U^a^gJlj tfLUjLjjj 

JlJLo •" j~l lu>] liJIjj jJia . 3-aLij (j^ n\ i ii Uj t-jjjJI jj^. a^LlII (jljLjLo ( _ t s 

4_l«Jl«JI CjL*j2| tilLJ «GjJl^JI «Lujijj2| CjUlLII i aJgie^j jj-ill ' fl-i a ' J ij>^ 
"j L * a3 * ct^ fr^**^ J-^-^ij aLlUI i a •^■ t > LxjO i LvjjI/ j ^LSj i3-aL$JI 4-ojjJI 
. JJiiJIj t-j-coJIj (j^aaelUl J ''_' J J <-i!Lbfc (JljLaj 4_ujjl1I 

SJsjJI 3j-_-o la i i n'lSl jJs H>Jj' «L-«_Lc. (ji Lufc Cjjjj (ji "-j-^cJ 1_LjT JLu 

. 4_j_4-LtJ1 A j ^j i mS ^_Lflj>o ^j-* p ^"' Q. rt ^iJi ^-A ^JlAj i« Jjjul ^j-* 4-laLuI 

j^SLj joJ LU^>- (j^ z^jjui (_p (_y3 4 i no! t (_gjJI 7-La_JI I Juia (^jSL-ilII Ijut (3^J 

(_gjj| (j-° I 3** l)-"^ J ^ Jail I (^ Ijl i ih'ii ulj i LaLui L^J 1_3_oL^3 1 1 Jajf iujjiJI 
(jjjjJLl 4j>J1 ' - — ' 1 1 Sj^IlII CjLl^j i_^>- L^J 'jlj^ ^J ' O"* ." a *"' » I ^ ' "J '^H iJ^J 
(<s-^a!ji^l CjILs^S c I JaAJI *l^>-l L^J '^*LiJ («-&> Ci<n (_^-!' ' ■*" H~J Luas. Jj'-^ 1 
.jjij (jjjLaJI Laoj ^-P (*J '-'J**- (_5-IJ J' J5C -^' P^ Ct^ '-^ 'j-^^Lc-J 'J 1 SI I O^J' 

(J^J.1 ( _ T 3 t_!jj(Jlj (j-u_>j-aJ,l j^c ■" j"j Luaa» CjLajio IjJilj (Jj^c^/La .dJLJIjJ 



75 



ft-y^JuJI uljjjjlj QluuUI 

CjI j 3jl_<^>JI (jlj . L$_i (__^aL>- f-jLla Cjlii 1 3j I i a a. (j-CLojl (J-GL& (j-a JSL! 
ljji\ Jjrintl ^yJI L^jJuij i3_ujJL!l Lijjjl (^ Cj^jI ^^lll <_,.& (_riW J-jUaJI 
(j-^ o",''i * ' L^jI jj Sjl i>i-»- J£ (jl (OJ . j^^jJI <Ll1I tl^i-il La ^1 L^J (_y^Jjl 
j j i n't JuSj . aIjjJI (ji^. jj Lajj I J IS tj i3Jl>-Ij (JL>- uJ*£- L#j CjLJoJ (_^II S-ojI 
^^J! (_g j iLgJLl I I j j -i>-«-J L° ^-i-^jL^' ' SaylaJI (j-o L^lLc 1 1 La-J jl i LaJLS 

^_lH_j jl » i^jlJIj a^Lj_uj(1 5j 1 ' ^ >■ (_2-i£. Ljj_ji^j (j_« o^?-*-*' tj-^J '^Ia^' 

Vj ..(Jjljal d_j cjLj joJ Lxj LLljI LLif JjJLij iLLojJs jjjL-ca (_a jj^^JLII 

(Jl—Li-j j j '^-" (_Li J}La «(_j-" 4IuJoJI Sj I iajj I ( _ T 3 joj La (jL9 i V ijj>-Ij2| 

( _ 3 _L«_l! «Lujjl!I S j 1 1 a >i 1 1 /yi Li \j u". , ,.lj Lojj LilJs Lo (JJLi j«J .j uiA\ jj^. 

i 'Luis Ull .jLjca^l jj>-Lla jM mi" i iiU SJjJl>- .}Ljt-al Jj^-»"l /-J i nil (j£, LLojJS 
Ij o itLi-u l_j.il Jl^vI (jl <_!jj(JI (Jjbj f«Jj<J (jl 4_Lo (^jIsjJlII Lx-ilj. L^J -I *"iPylj 
^_3 Ij olr j Ijl i<~j Ij mi**i 3 . «Lufclj_ll 5j I taaj I t-j_ula «Lb (_y3 cmaJ J-pLj 
(_g jJlj 1 I JJt Lcibe-i pjjio^a i4_uJj>Ji,l CjIj^jJI I J Lu (j-oj • • SLpJI ( _ 7 JvLLa JS 
j_jL-u CjI^j (Jj£j (jl (_Ll2 LuI^j (_5-^-3 . <_!jJLtl fl) I i a a» t&2 t~j «LlJI C^Suiol 
(_j-ol j" q| (_y^ (jil I i j I r 2 , a I , >. r- Vj . LA J j j uu (_y3 ("< <\ frLm (_yill (O-o^l 

i£ J * ' a "*• ^ '-'^>Jlj (J^tii ^La 1 1 &)jJaJ (jl (_,lr i LJ S^j^m SjtaLJI L^jLojia 

CjIj^IlII (j^S3 (jl ' . lJcC (j-aj ..«LLa Ji-Lflj Lo oJljjijj itLajLtuJ (j^Jj " .' i ose^ 

.. Luj-ji-ij Ujj>-ii 4_ujL«Ji,l 
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•" J Lu (Jus JuLlj .. ( _ > Ioj'i(l (Jj^alj ^J^l SI mi ill (j^. 

51 iiifll jj-A •. ( j^2j jjJLajj (J3^- jj-4-*_9 tA jCL>-1j J joJI 

CjljLc. aI i^Lcol S^jLi 3_ijjj|j CjljLc. ( j_a (^j'i/l 

4JI V! i/<uLS (JjLtuj 4JI )«-oj «^L»-3! «Ll>-Lj< 3_ij5Ij 

(jJaLl Sjlj^V J-LM (jil J_& L<l3 . ..C^JU (JjJS tiJIij 

Sjlj^tll ( _ t jj/Lj/2| j J uai.1 ( __ r jfc d< mi U jjl&[1x1\ £yi 
S-iilaLJI SjIjjsJI dJJjj . aLc JSLiiJ i ( _ > l3j'^l {jlz>\-i f_jJ2 

(_j.il! «i_l». jJ jjj>J I cjLlLwiI! Ijj i "*" aJl23 4 __ T llJ1 ^^a 

.^oji\ 7c La i " (_ T 1^- L#Jl£La Jl>-Lj 

. . -ij-JJ J -ij-ri JL9" I I I JJ J ' a " UJ Ml (Jj-3 2 I ^^ LlulS 

i3' jL - i ^ aJ ' ij_ • • Ij"-* - (j-kLJI iJ" (*-* '3j-iji2jI CjjISLs 
(_p3j2l 3jlj_^»- (jl j_a i(_j_!l_«J! j«_j1_JuJ! <_>£-! j 
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ft-y^JuJI uljjjJIj QluuUI 

Sjlj^>JLa dJU jgj ..Ay h'i'C a Sjljja- 5jj jJI Ci^LcLalll I J jl| i ^j i iaj i p3j i <L» jjj " 
33 i_LS-J 3-Jj-j-a SJl^vIj «L^vjJ (JJljlxj ( _>l3j'2l -» U , .. ^_a I ' ^ -i »" LaiS JiJ_^3 

lJ-jLji *(_5-ji tiJIi . 3-jaJi_a «L»-j.} (_iJl ( _ T ILjLa £j£. (_L3j V La-> ojijJlS iLJLji- 
jj^tjjj i JLl*_) (J-*J ^-i-* LLtSoS ^j?cj2J 2( 4JLuL>ij1 i _ 3 _A t i 1 1" LlulS ^Jj . * j la 3 j 
. fj'jUj Jj-o^I (^ L&aLitJj iL^j I^JLa^yl!! a^I 3jUI tt2jljLcj<, .'"*■'" (jl\ 
i«Qju ^Luloj'ifl Si ui2l\ cl^sj SjIjjsJI (jl iJSLs (j-a^ . CjLLajii>o dt-iisj liUjJ 
3jlj^>JI f-j2J^3 (Jj '(J5L9 (j-aj • ^JJJ- ^-*"J-i i—32l " i nn-v jl "iJiJjl (_£Jjuj Vj 
■ La Sa ^J5^-° ^-J- 5 <-3^T Sj Mif (_JJjili V L$-cSL!j ,^l LagjLj J i(jju>JI jlj Lais' 

.t_AI! ,.1/f 

2 al La 'I (_^fl (jjl^UI c_jl im-». 3_tuljjJ CjVjL=e_a iTxlaX: dili i(_L>-l <j-a 

aj 1S1 ^ II ^.s lit mi U j|jj,l «_jj^3 lLb i "j" a ^1 1 _a i "n ill i ( _ > l3j5U 4jjIj^>JI 

(j-a-fl-l /j 1 C (_gj " •> J (jlj. J_l2 j^jlajal (jJaLl (jl 4_«_a (_Ll>- (_£JJIj id-LjIoj'ifl 
*-aj . jm (j-ujJ jCiLe-im" t nlj Cj1^_jJ_Sj L^-lo jv ^-Aj td * i iill .i^oJJ (j_a 4_j_aSJ1 
3-£>-J (j-a tLuiaj^fl S^SJl Sljj (jl ^1 jLajiail Ijufc (_^3 (JoIL»-Ll1I (j*ala» lillj 
7t j i *•«" (jlj JaV-Lg3l Mil J_i£. ^Lj-oI 3 JjLj Coils' I4JL1 (JjLoJI ^z>\j~l2^\ jiaJ 
(jl ^yJJ liLIj (j_a (j ^l Vt ..(jJB_uU lillj ^i^ (_>i=J^I (j'j 'Sj^iia Sj^^j-a^s 
^ xS-u a jl 4 1 1 ujS a CxjLSI *Ijj-u iQ^ji\ (jiaLi (_^3 «LLalS Sjlj^v i_i!Lui 

rJi-ljJI ^1 £jUJI (>9 (P^l J£LiJI ^ (ji^y 4Jl (^1 oLoljjdl 



(jl CjLaj^l CjjjjI JLaS dl!i )«-aj . (3^-i J-i^- ■ 1^ T'N La-Lai 4JI (joJo-aj 
1 I^ILa^LS 60 j 40 (j-u La LjS-a-m t-jI^jj CjIjLoJI )«-:>-«->■ (_^3 iLL^jal ^j l Si2Jl 
Vj uka^e-i jl Cjl^ILaaijS «Qjj/ ^1 ^j a a Je " CjLLajj>J,l (jLtj^ Cjj>j (_yjk La_yJ 
4j^_Laj Laj a 1 11I 4j^Laj dlli (_y3 IjjIo^S Jl^Jj . «LlLuIj^>JI 4JLlLJ I jja Jt».j 
I j 1 1 nt 4^-Ldj- j^iej-a (j-a (jjSJu CjIjLoJI (JLj Jj-Sj Jsostaty (uj^j"'^vj^ 
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(j-a 2J1_>. I 1 J ' J ; a <«-J (j-°J iLcjj (_LSjl j^iej-a (j-a (JjS^LlS CjLLa-pJ,l f-L9 Lai 
J-alj-C L^-lLc <_<JL£jl3 tUtjyx^is «Li>- <«SLxj CjIjLoII M^J-^ •uj'j^' ^'L>. 
.. Lc^aj JJD^I j j -> ■ a 1 1 Jji^ l5' " ,"~^ pLs (^ (—xjjjj^III <«J ijjiill <«J i<Ljjil!l 
qJLJaJ I ^Bi ^ys^£. aj (j-aj L * a ^" puL! j a" i o a (^ysLiJejl (j-a Jj 2 S CjJljcj I jLa 
.CjljLill (^ CjLcLajjVI (jjs -'i}-*^ jj'j-^' l ^ J J- ;t T^ 3 'cP :> J^'' CjLLlLs (j-a 4-JLl!l 
ajj ^^jLj jl JJ2 S 4j^JaiJI lLLLu QaljlJLlI L^jI ijiiUtlj (^j^sjJtJI ^^La ^j (jSLIj 
2j iaj_JI (jyJ-^- Cj-Ljej <«J La liJIij 1 1 j " —■ 1 La-C I iuSiSaJ Sjjiiill 4-lS ^_, j" " 
..i 'I Mill (j *•**.' <l-aJ i(j-\ljlJ9 j^sLjSI Ij3-*J (j_jJjLitl (_yaS. IJ ..ojj^a-i Cjj^ii 
jjjie-ua (j-a 'L_lL*-!I LjJl S-lLj ^^3 (jjSLij 3j_iiii!l (j! i«Lj3 dJLi VLa jl VI 
Jj -"i"" <&Lj£ jll£\ J^3C-U3 (j_a fiQJu qjjjla /a3 iCLu_Jjl^>. d 2 Ja L$_uj ifi ^ J 3 J - u J 
(j^_) (J_i-^LaJl /■ o < n JLlJj . I fcU£ (jj-aJi JL^' i-dJj . dJjLdl ^al^>-j I ^ ' ^ | j ^ 
joJLc (_j.ll 4 j i ii t (.iljJcp) (_LuaLaj d-uIojVI 5j uuLlI ^^ LlJjLJIj l2*-o!j^>JI 

l_a^ S-jjIojVI 3j_iSi-2JI (j-u La Jj^sLaJI JoJI (_,lr C^iilal 2_i a i n~i dJJjj 
joJLc ^j 3 1 1 ii I jojjiVI (jjllalj j^^jVI (j'r" 3 lj-° LAjJjj La (j^JJ i LoJI ou_y£!i 

. Jl-»_i j i"i j 4-JLLlj joJj . ( _ > l3j'2l (jiaLi oLsou ijjit^a (J-i^La ^Lb La i_Ll!i 
J LaJ Laj)-(jU>J Ij (]/L>j| (jlJ 1 L^JLSjI (j-a (_p3jVI 7T>^tJ La ^i I^LlLjiI tj^j 
4_j_ijjj,jJ| jl . La II ljr ^ ^ A " ^. j a i(_L_ujjiJI 4JjJ j i a 2j ji -»■ U , ,.tt ^1 4la 
(Peridotite) «C^jLjjJlj_> j jll» ,- o . n* 5-LiIa Jl>-jj «ULj ijjill ^j^ i »-Si ulSU 
i K_ilj i nil ji ,- all! J-ajJI (j-a L&ljlje-a ^-fl J^lj "-^jLJI (j-a SjJlcLs ^H^l 
(^^yJut-a . .(^^-xIdjVI jI"i i nil CjI Ji^La (Jjl (_3-Aj • 5j^uL»_a dJjLJI <LnjJa Cjj>o jt^j 
(_,-3 i(__,l3jVI ■> la i •■ (j-a I^La^LiS 60 J 40 (jlJ La t-jIjjj j i <* (_,lr 4JI dlli 
(j_^ Cj 1^_lLajJ__o 5) '"-^j <d i na"%. (jAj La t-jI^Ij (j o^ (^^i^-J tCjIjL^JI (^JoLLa 

I". J I II (__rJ-II 2 t j j -s. t I 3^LI,| J-^-J-J CjLLl_LJ>J,l (jL»_lS (^ l^pajVI •Kjagjl 
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ft-y^JuJI uljjjjlj QluuUI 

^^j^I jLltJLa .4 t l^j'^I J.&UJ.I SjIjj *JaljJI uk u-ttj ..c^jLjjJij^JLi 
jjbjjs (Jj-oLa (j-o JlIxj j-Aj • L^LoLi A-l^j^I S^SLII 4J1& (j-o '/70 _j^c-i Jix-i 

v2jLvj-U i, 1.1^-1 td-JLUI CjLS_JaJI ^1 ijLLuJI dl!j Jjj-4j <j-a *Ui/iJI 
2 2 • La J-^->J -2 2 j La II diij <j_o (_£>>-! l^p^loS 250 - I 50 (3-Q-C ^1 - 

.^^j^l jl'mill jLlU siliii jl»-jj 'ijj^^ j-^j^ 400 ^l 200 (j^s - 

(«-<-uL> u <i i «i*Vg iSjjIjJI 5^,Utl j^vjj njj^i- 1 ^Lo^Li^ 800 i^\ 400 (j-o - 
\-frj±k& . J_jjL_iiuJl I g La I i ■■ ' » jLlx-i d 2 Jo (jj-&3 • *«Q^ ' "Vj^-" Ct-^JLH (CJLjlII 
. 4_lLc Laj {j^sjll ■*■ La i "t 3j_ojJ,| . 3j_uSLJI t_)jX>" jj^ 3^->^ 
L$_i j mi'im 4jjL& 4-axta Jl»-jj i ( _ > l3j'2l -» u , ., ( ^^ joS I 200 Jj t~ ct^- " 
J-X-l x— Llj (jl 1 c 1 ' Jl -' £ - icjajJ! liijj (Jjjj (_^>- licjjjiJ <A_Lajj i nil CjLvjJII 

.<<£ 3000 (^11 j^jLZ 2900 
:8?$J|-4 

^l^v *-Lu 4-u^5j2l 3^£DI Sljj •»■ u , .. <i>.Luia q] »l qUII j^js jJiia 4jnUII 

S^SLII CjIjLs *-j-«->- ye La i ■■ a «L*-Ll^o ij- i '-*i *-*^ 'f-i>° J^°^P 0.3;!-^ 147, 7 

. La 2 " (Jj iQ^aeJJ diljLJiiVI ^jitj LfcJ_i£.j ..(J^j>J,l «L<i£ idJJj Jju La 

. a^jJI (_yJ->- j lLxjI (a^S 4^LLa 3>^ C3-^ ™3i < — J - i J_3 o'j •• LoLa- 1 

p^>. (j-o ;> j mm 2 iCjIjLJoI i_ 7 i^- ljL<cl^.!j i ( _ > loj^aj .. ( _ > loj^3j ..(^jloj^a 
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A9 J J T - ~" ' *~*"j *-^?e-J ^^JS ?t_pt_x-£ij1 /cJjtJl r-L^_La it u^jstHJIj SjUfel iiitl j-tp~ 

t )jj>oj t JufcLtiuJ JljJlJ^j ijj^jPE-aj lP^J q c (J~* L-AJJt-J U. ' * I laj 5j uJlH (j-* 

iLiill jjk i— aj^j" i ntl (jlSj I] (^^j-II ct-^J (J^ 2 (J-° AjJ^L"^ (_3^- 3-S-1 fJ La 

. 1957 4i^ ^ t_^j-II jiaUJ! liilj (j^ 

. 1 959 2 i i ii (^ 3j-o Jj^ "-i^tjJI J-Jaj lr 7-jiaj 
I960 3-u-u ^ 3_lUjl1I 4j|jlaj. ojiejlj 

.1961 3Jjj (^ Untl jjij>JLi {$ jjj 

3j_jj^v 4_2-La_La (_<3 l_<j_<fcl Jl^vI /jl_ji>.^U t^iH^ J-* 36 ^ U3r!^i> ^' ' (*^ 
/_fi «j^Ljj^jjj_i» (j_o <_)j_2JLi iJ,jJ>-2\^ i(_gjL^JI aa-p^ll (ji ((<_j^Jj jl^>-)) 
i4jjLi»-l j-a>- '"'Ijl-r* 'jO^' ""** J-^>J I tl .^'T* *>Jy iJ^J /— LaJgLazI tLa^ijJ I 
^Ir Cjj^vi (_yll! 5-Lajj i nil CjUeJ^I CjJi^I Juilj .(jii i nil (j-o J^tjJI pLS (^ 
I qS. i i ■■ x_ Lu tfLjJu ^ya «\JLlLd l1*j>o xJL) i la ^ ^ 1 1 pL9 ^ji «t )^L».M^>-» ajSjj>- 

c-La (^ 3_LlLII 3 mi^jII t_cjj,lj^JI i'Ioiii (jl ^^lal dllj£ lOl^p^^L^ <u_ijl 

jj>.\j l^j-l* dJJi J_*J . \jlja I 50 (jJI^>- J-Llj 2 2 La i 1 I dJJj Jii£: Ja.pJ.1 
< . i nlj^JI Ll^o pLSJI (^ J->-j3 (_yi!l 3-jL^aJI j^je-uaJI 3'>^-' cr^ ^-*i>^' 

^^3 'Luisj 2 I 5j iJJUl i'l «i i ii (ji j^>-l ij^ Cr^J ' ^~" I •*•'■"'" (j-o i Li^e-l jl 
.^Lajlj'vll L-ij^ajj Cjl^lAjLp 4 i n<v (_j-^ "^i}- 1 "^ D"^ 1 ' tiJJi 

. . . LuLIill mJj-^-J 
..p-Lill (jJI Cxjill i<_j^Lil Ala i ulj J j ajJI CjI Jjla Cj^LoLv i(jrii nil CjIIjj* 

.r-lj^^L! CijUj j<sJ I J IS Ij 
i_alj^e_jl (_gi CjjJl^v Jl^£. Lul j JjjJU iCjL-oLsj 5-La i uljj I j"j _■"" JLj£.i* 

. . ^ *^ i ■■ H Mjj"' ' n a ^_^ 
(oljjj ia Mill) SjjUI CjLa^L«JI 2 La i uljj 3 nrmill j>L>ol ^^3 /oSLalll /<u* 
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. . LgJ^»- 3*1 r it I 

..J-4J<JL> |^J-1J 

cj Lj_>j_<-ujJ I (j_o j2js 1 50 + tfLj-o j-j-o 3570 : . (^VLi ^-jLuJI <ij?L>-j 

Ijt <'n~±\j .. Ijlbejj »l «UI1 (j-uj-i .(__>^=j'j! (_y3 (3*£. (j -0 l>~ La j jJL (jSJj 
j-a-»-l! ^jJlSj L^laj isLlx-oLS^I j^^^Ejii! I flaK: I J I ' a »• tJJlt '"-"J . ' '— >LL^- 
(jjSj JiJS dJjLit! L*l!i (jl ■" LtaTilj . I fetlc IjJ ■ ^»-- ct^' Ciljljil 3-f£.j-cJ (jiLaX I 
I '^^ i j] 3-SLjj (j-0*M_a 5j '"■*" j_fl> (J_allje_a JjjLaj «Lu_u (jo_u_a 2 I 2 (^J^o^. J_La 

tLJLs i4_C.j_L (jj^ JLaVI '"'J '^>*J '• ^«j" jjs f j|^ mi U dlli (jL? (lA'j 
(^jlaj'ill j-lm (Jj-»- (^^jij-S (j-a TV-* 3 L-° &-i (j-° 0" , J'" r cA-^J^ Ct^- 1 ^ J " \j 

jJs j_o_HJI (jl jj_a «i_ijl" mi)) ( _ T JU'i/! joJUJI 4j JLs Ju3 (jL? La I frJLa-i 
( _p3j'i/l cjl£ LaJ^ i(_gj Ifltl 1 La j >i II (j-o (jlSUI ijJIi /_i ( __ > i>j'^l (^^c. J i^a^Jl 
O^L^vj i'.i><r. 4_a-u (Jir!-^ 2000 (j_o j-jSI AJ-o '^JJJ j jj * tyJjl (_j-^ 

r-jj. JLS 4JI /sJUJI JLs (_£ jJI icJjLit (jiLsil j-o-»JI ^A23 £yl jJaLUI isr iul\ 
jLca (_gjJ! «j^>J! (Jl Laa-aJI (j_c 4j^L>JI *j j= a II J 1 ihI (^^j^l (j-LsLi <j-a 

LaJf «LJI (Jj-aJ (_p3j-i!!j 4_a-u (j^jla LijLa j-o-»JI (jlj Jj-2j ^jJuslULa . . Ij-a^ 

1 U j -^ 1 1 £)| ( j^ (((_3jiLLL>-^j» ( _ t jjjjijJI (<sJL«J! «u JL9 ji^ (jLs La i \ i g-ul jj 
1 11 j (jL^ ^yJLsJI j -1 SJ ' J j 2 1S1 4_^a 1 la 2 1 u (_§ jJI > n '"11 nil (jL? i^jL^JI 
«^_d>j_a» Pjj_*Ila ^_l>-^j^_l>- Jajejj ^cJ £->-£>- iX-laLaJl /. dill i>^L>-j . . . .((^jji^^-U)) 

.a^jSLII 4jjLC1I L*LtJ jlSTibf 

iCjLaj'i/l dJJj Jila (j-C ' a] -»"_' (jl I miJ /oJ (_g jJI t^jlu^j 1 nil jLsoVI (_y3j 
I^ILayLo 18 (_jJI I 5 (j_a jljiix (_jJI (3-**J jLlI J-^*" Lr^ ''^W Jl>^' J-*-il 
*>L^ (_^-3j -i-L!I i fa (j-C I ! it 1 ajj la H ' " 1 a I " a. I (jlj .. ( __yaj'i/l x La 1 u Cj_>iJ 
(3L4^.J Ij^-^ J 1~" "I LaS i,_p3j2l (jLaX.2 Ij^-^- (J-°-*^' J fl"i 1 11J (<sJ (j^-^-JIJ '*"U 



Ij^iej^s Lu^l lW°^ 'till JJLj (Jj-lajlJI jJl>J\j ijJl>Ju 4JI .. j^VI «Li^}L>- 
Ju3 JJ~* '^*^ tiJJj (j-aj . (_>1=ij VI •»■ U , „ (_ic 4jjjj Lijjjlj Lax. I M~A»* SJjJl>- 
il_Jl_L>-l ( _ > l3j'2l L$J CjJl^cjj (_yjJI <CLal '^H «L»UI jj-aj L>^*j 1 i'Jt'V lS^J-^ 
I t-ilg ^j— fl-i (j_o jji. (jjk L^jlji J)»s&jlqJI CjLLlC (jl . . « mmII I J i J flJ ^Ls 
i U A"-^ i ( L^JJJufcj I (j"o i a ^3 j |Q 3e-uaJ I (jl ^laj 21 9t k i ■■ Clxj tsLL>J1 ^ La3 
dlljiSj iL^jLJuj (JL>-J i L^jjjSj i_2jijJi (j£, ' " ' I a u -» a CjLajU <i_i I gj3.| ' (j^ 

L$jl . L$j 3U : ~jll oM£Liilj .L^J Cx^jj«3 ^pJI ioL^JI cula^Vl dilj ^ 

4_l2|jJljv /sJLto (j£. ^LLa^LiJI l_*jIjj>JI dJJj Li! ;•(_, 1 aj (jl f-jlaj ■ ""' iiJLl/2 

4_flJJLo LlJIjLo (_jjJlj ..(_jJj.ll Vj l_2jJJ<Ji,l J.J£. l ( _ > I=j2l 7CJjljJ «Ll>.^J^_l>.j 

i_jjSL!I i_aLaj-o 4jo itl c-j I 1 '■-' 4juq Al JJ"- lall (jl . (J^^JJj (__h3JjwL!I (_ojLiL 
(_ T J2 d jU.II Cj| Jl>. al \j j ■"■ (__ r ^3 iSj-lLo j*>l ua a j j se 1 a 1 1 (jlj . . L&jl J^oj 
?-JljI I_4j3 i(_,"i i"i (»^Lc '"'j'al iaj jj*- iaj| dJJj <— il^a-'u 11 2 j . ..(jjSUI T^jjLj 
Jjistlll dJLijij i^yjjjdl (j-~ — ^t| (jJLifcj ihLajSJI till '$'« .. Jo-j!j (jLuijVI 
j_uSJIj j_uSJI ..j ..j (_gjjj| (JjIscjJIj d j'm 1 nil sLuI/il ^Ijiitlij/U j i(__ pJ i_LLaJI 

..JjLu^JIj JjjJaJI (j-° 
jj-^ - — ■ 1 1 cillj (j'-\' (__r3 Jj-oVI SJSLiSla L$j| ..SJSLAa (j 2 ■"' idll j J£ *_oj 
4jj>jiL!1j jj 1 n^'itl 4j*-uj L$j| ..C^jjilj (Jj-oa! 3J2jjjto «Lujjj_>JI j j se 1 a 1 1 '■» 

ljj^ r tt- 1 ^3 (■ i n"^ .. ) 1 LalJI a i uu-ujlu\ <3 t«LajLC jl (JJiJJl f3 t^^J^j] /-j i"i 1 

jl jl J La 'I (_^t 7?J->- L« (_p L^J' ' L^JLJii La . .SjjLlII jj-» LaJlj . 'Lujjjij 

.. I j-».u , .. (jic rpjjl j I (_p=j^il (jiaLi (_;£ (jjjJuLa L<t>-Lo 

iSjIjjsj jl Jaj LaJ icdij jl oAjfc (^jX. clJ^so La ( __ r jk iSJ^till jj se 1 a 1 1 J 

.. L&j-lC. jl 4;L3jj>JI i>LiJ,I (jLal^JU J I < I 1 J j IS J jl 
(J_ca ilj ((jj_i3L<j^-u,l) ( _ > l3j5U (ji-LtuJI (_J_ca2Li (j^lSLaJI LL& I aJlLgeJt) 

(J^jjjILuJI (JLaj 'lSJ" cH^ 5 ' lj-° ^' Q_)ri^ *"**■ ^ ' (J^ •• t — ^tH'^H?^' MixJ2 
21 t(jj_LJi <i "vULI (jLJ^ . .LlJji_iJl ^3 . . iJr i^-i-uj (_J-cai (j^. (J^tHa jj^ (Jj . . V 

t_ijJ2lj ijjiiwi (Jj^sls jl Jl>-j 4_ijI3j2I S) iSlSJI (jj/Lj/I ^£ I jut ^^a (Jl Jl>- 

. ?lj^ V (_£jLi (Jj-31 J j «bl . . (__ r U3j2l jl~ 1 nil (J3SJ La 
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6-y^JuJI uljjjJIj QluuUI 

j^t_i-£3 ^jvjL>J1 I A) J La a d 1 1 ii i iSjLjttJ J^Ltcl jj-« ' j^'^ (J J ' «a ^ ' I (j^-«i Lt~*"^ 
i4_i_j_«_a ^3lj_>. I g j 3 O d lLjSI (_gj_^j>J,1 ^j <a as d 1 1 >Q j^JljS Jo* ^^l LlJjLdl 
. (Jjl i n"itl (jLS L&jJ^. . «(JLl9.} 2jj Jac •' ," "IjJ jLiI "*i3j **^J3 ' ".' <j^-°i ^ 'rH* - 
(j-o^^iSl I Ajl j ,^. t\ «L>-j.} f-Lu (^" ^43 .' JS^- 1 ^ Lr^ '' jLjk OJr^ Li' tl^-*- 1 ' 

luLSL! n_3j^JiJI dJJj Cjjso CjJl>-j jJ tSLtaeJj jul 4jI <jl S "^J^- ^-*"J-S < o-IT 

clJjLdl ^ys\^>-^ OLAi^a «u ^^e_co t-iJl!i jjfc aJsljJI (JjJj * ' ■$ **'"»■ LcLxj O flltawl 
(jj j£j ( _ T 3 4_uL«j>JU 4jjJaJjl ' . Jaj» Loj S (jil j-o^l La . . 2jj i^a£ uLoj 4_i j 
(JS i"i II d-LjJjLi jajexaJl cdJj (jl 2jj laac jul -i>>-J o-'*- D' JJ~" uaJI 
.,_p3j2l tjiau (^ 3j I fl i ,-i 1 1 (j-a (jjSJO /<sJ i(__^=ljj>Jlj 
. ..js>-x\ i^lj-ll <— iLaj^si (Jj-2j Lufc 
■*"^i'* pi .i^>-jD Cj«L>- Ju3 i(_^ol^>Jlj J'C i"ill 4-lLIjLi Ji*je <iaj| i-dJj (jf 
dulac I (_jjJI ijj-o^l 4_ujjj<jJI )ttimaj| jjIjJ SjLcl L^Jjl iSjJLto «Li>-jJj-l>- 
i J j S »"■ II l _ r ^ 5_jLc. 4 j 1jj.jp '"«! Aa-C (J^L>- (j-« ' LuJju I) j La " Jju L«-i3 
dJLiLjJI L^jLl>- jliiLi et La *" se a oila L^JcSJ ■ -L-u \£ ^_J I jaimaJI 4_i ,''„"< I gj I » -^ 

•.^tjJI I jui (_yi^. (jjIbvLJI I J I J -»"■_' (_ylll 

L^jlaj i(_g^Lc {Sj-ze-} (_j ft^° (J^" c^Lc J-=tJ p L9 (^ jjj- I r^ll i> jui ("ij I ll^p 
CjIjjJlJ /cj i^Lilx-iD 4_jJ_jia jj^ej-iD ^Jl ^/j^tlLa /y^LaJI JaJuiajl /cj ^jj ,>>^ uLoj 
dJJi (j^J • • ^J-r!-*- 1 -^ J 5 SjS ' irjljjii C^jj£j i^j'i/l ^ iijljj.1 (JjJL>J.I 
'"• i " La c i L^3j_3 Cj^Jljso ' ,' ' "^3J3 oLj-a Js mi ( _ T ^Lc S JjJlJo Ja^JLiia l1*jo 
■ U j ,'^\\ jljjl .. «Lj_l^j2| ^j lIulII ( _ t 3 Sj^J-V 3'-*^-' Lt^I "^J-^J JJ"" '^^ 

..dJjLJI j_l<sj (_yill <— ilj^JLJI ojJjj ..3jIjj>JI Cjjljjlj 

J J La >.a aLuaja (_glj ^1 ..(_gljJI Ijui i—iLaj-ol (_yalasja 

.cLuLS^_JI jj"»- 1 ^11 ^J| dJjLJI j^se_LO jjS t 1 1 h n (jl jjj?ej 2i 

jj"^ L^aJI ^>-jL>ij1 I Ikj^laji 4 1 1 iM (_ 7 jJ1 jj"»- LaaJI /^uu (jl . • j->-l (Jj^ cr^J 

. . ijy j\Sj^ J-^- tj^ 3 ' (J-* I ' '■ '" (J I (j^-aJ i<: ^~>rr 
. . (_gj u j-±£- l -^-Ij L J •• i^J " t — *43 4 ^ *-"* D- 5 ! 
S tiili jj-LtJ I JLa 
CjI Mill ..^>j^\ (j-laLi (_y3 IjLo ..j_u£JI Jlj i nil (jJI 4jJLj Lb -SjJtJ «bl 



8fl 



(_y^ 'SjjLi 3-iLo (j-° O^J^' "-liLifuJ a] . . -5j-j3 ct^ «4j3»Lui SjLo (j-o j^^jjl 

S (jj*_cuj 

..(jlaj'^l IjJSjJeJ (»fl (jl lac I taj i •■! 

(j_o L«^vHI jl Sjl fl-LaJI (3^jj ' : ^ E T!-'- l 03^ ^ '— 43 .' js^- 1 ^ Cy 3^ 

ClLcJij" 1 n a 5j ,..£t1 Clxj (jlSJ t(_paj ^1 ■*■ la i ■■ lL^O SjJ^-^JJ L^jLc.^" i na 
(2)1 4_jLSL«Lj (j_« (j-^'-' {4-la-i-i-u.J 3j^_co_a CiLcj^" i na jl - ^ 1 1 > -~»" « 4_ul_4J*_« 

5 . . till i J_^j 
(Jj-oLa Lai Jla ^-Lu ijul j-i>- a) " ' "J • • '-i^L^ ^-*^ a) I" i nj <— iI_jj>JI (jl 

SLcSLxja L*U!i (JJ^J i_Lj^ itfjuu La ^-Luj isL^itj^djjfc^o)) 
..^Uiojl ■• I ■^V. . ulj tfl^e-i ( _L<iSLj (jl (jjj f I i2a.flj| (_yJI (jLcujVI t^-ij-A I JLtj 
SI jal <~ I c^jj j jjojVI Jjj^- (j-'! ^ 3 '" J ' ". pLjanJI (_jJI «Gl_ol£Lal LlxJL^I S 



(_aj^JiJ| cJjUj ULU L&L-u (j^jj (_P=j^l (j-o jjd'^U (jisLJI ^li 0^ 

jJa Laa-UI dJJj v^JJo-J icJl>.l jl i_3j^JaJI dJJj i-.iil"^! I jla . 4-1 5Ja-p»XI 
JjMlaVI (^JLc Jl^-I Lkjj aJ SjUI lilJj .(j^>> J^" cM- ~ t ~-" t l (jrlj U-oj 

*-23j Sj^j-o '^-j- i <— i-ll (j-° jj^I L^jlj-^- < ^j- i f-^J 3'"* c '^' ' ct^ L3-* '-'■!"** 

JaJi JaJJ «Lj*_lj_jj . ^J->> >ia * ' «a L_aJI (j_a ^iSI f-Lp Sj^ijS JaJtuJa 3^J9 lIa^o 
' . J uaJI Sj^Li^s Jj><2 Sj^Lca Lx^vLU t_-u n"^"! 4ji^jjJkl 3jlj^>JI «L>-jJj (JjL^JI 
■"'I a, ' uaJI CLtj>Z ( _ 7 i»--L4JL9 L^J 2 Uj^l I i ajjktl c^itli-l lil (jSLIj .(_L->-Ij^j 

(JjJLj j . (J-jIj i n II j (_LjJL>J,I (_j-3 (JL>JI (j-a L<4j oJl^jjj i iSiiixi-S^Lfl^J I 

j^ja- iipll (jjSLj 4jlor 4_j£ f«JJJ Cxx-i (_£ jJI (J-«-«Ji,l (_ T ji Lx^vLil (jl (J^jjLuvU,! 
. «LuJu«J,l CjLaLiJIj in nlj^JI ^-;i-<t>- 4j£ CjjJjj (_g JJI jJ-LaXI (_,-<kJ • • (j^L»Jllj 

. . 4j<tUl1 (^ajj-ojl (<ul^_i (j^>-lj 

..4_uJl«JI CjVLpJI (C^-j-J J 

..Jl_l«_J1 I /; ' Ul t ^ o * * j n (jj -*■ ... ^j'^j^ I j i ■■ J[j > -n '^ 

HJj-LoLLj j i(jj|jJi_Lj j 'OJJ ^ ".' ' U^LU (jr^ UJ '* <J ij^II Jjj f-^i 

(jjyjj . . (jl LaJ i "' VI Iji I aJj (jJ < j iS, Ij i Lifcjtj-i-ul (_jJI jLiill (jjjtgliaj i n-j •" J I » I 
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ft-y^JuJI uljjjJIj QluuUI 

jl U».UI tilJj j^u (jJ! Jj-aj (jSJ l( jLiJ! ti^tJI ajLalj_a VI jjUuJVI *Lal 
J^j>J,l ^1 LlI^jjlaj Jj-i^al! SLiJa tJjSi jJs (j-i^lj_JI (ji i_JL2j Ll& . ajl^oJI 

SJlSu JljJlJI^. L$j| i,_p3jVI •» La ■■• ^\ 5ji j J i a II 3ju,l (Jjj-ojjJ SLiJS ^^jfc Lo 

(_yJI L^Lajjl jj^. La^-Lll Sjjj^o (_iiHJEj Jji (^SLIj [jL^cVI ^Ir L4I0 Jt^'» 

. (_>3j VI (j-^Li (^ I $Ac cluL? (_ylll L^Jjj-ca (2>c ■" La 1 "II 

• <-3>*J JL>-f V 
Sj-jiS CjLaj I < a (_5-Lc ^Jj . ^.--tl (2>SLa-! (j-\£lj_JI (_yl^. Cj L-u I j jj Li t^^Jj 
(j\£Sj-A\ JoLiuJ 4 < j 1 1-> (j-CJ «LoLSj_JI jaje-LiaJI (jjSj *^J _>^ dv^- J .' ** "J 

j>aV *>Lvj ..3! <~^l (jt-3 Lo^vUI 3JL*. (_,_[£: 3J>LL>! /<u <j-aj i3-a±L>J,l 

^_L>o! La L$_La . f\ i^n", ,.VIj jjjjjJI 1.^1 (_y^- sil^SEOJl I-£>.j_Lij oj-±& 

.o^ilSI aL#3VI (_yi^. jjU" 1 ill La L^-Laj 1 4 1 a » J 
(j^lj_jj| J_<u (_yJ-II 1 ' I I ~ 1 Lx-3-m CjLcJij" 1 11 a J-s-jJ J}l if VI L?' u^ r 
(j-aLi. J S 1I1 j j .JliljLc. (j_a I j » a JLa-La-i Lxj Lx^vLtl 4J3^Lc La SL^jjLxj 
3j-^ I- ' ''*"•**■' 1J-A3 i3l"*^VI (_y3 LuvLtl i_xjS^3 jj& La S OLJoJ^SjijJijVI 

S y V\ ■ n\\ 0->j i-i Lm L^-La •» La 1 "II 
S I Mii" (_ ajSj 1 L^jI i L<t>- Ltl dJJj (jjS^j (— i-p 1 Ij^i- 1 (J-ujJj Ijji. I 

J_aJLj 1L4I oLiL>-l ,j^. i-.-a-jll ^ IjU. /oJjiJI JljLa iLiia L^jj^l dJJj 

i_l!li fjjJs c-l LaJJ ■ ■■ 1 1 f j-LjJ jlj-i-alj j»j-c (_, I r 4_cSL!j i,_£jji.i ^pjiljj ojiaa. 

.J^JI 
Sjjfc La Jjj 1 nllj 
C^JJl^v (_ t jJI (jj I ^ 1 1 J '"'I** J USuj] TCJjLi! plj «_JJJ l-^jlj l3jjljjJI L^JI - 
(^Jal—La £)] ^1 d -^ I" "^ I I «Ll>-^J^JJ>ij1 j j , ^ * 1 1 j^fl ^1^. «U_Ltf3jV1 5j null I (_ T 3 

. Lt>-Ll,l Tjij^x-} 7r 1 n"t (_jjJI (^SLaVI 111 nil ( _ y A «Ll»I3jVI jj^ ,".tlj ,-ilt~ 1 ,^."11 
Lt>-LI,l Jiiejj (_jjJI dill 1 nil J-""JI (_,-* «Lul3jVI 5) uinJI ^^Si • iu »>»tl jjIaLLa (ji 
(j_a LaJ^ jl (^jVI (j_a 7t U in II ^yJI L^jl^Jj La (-Sj^^JaJI L^J ^41 tlr*-^ 
iflj iSiJLJI ' " 1 1 2 • La 4j^Lu3J i«Gj^j (jj^JQJl jj* ^ «-j j La 1 1 J dJJi -ij-°J 7" La i uJI 
JiSjii^. (_y^ ijjLi (3^JJ (j-3 (jlajVI 7t Vl i ii ^1 Lt»-U,l Llx^LlI (jlj . L^LajLiaj 
jj-» LtaJI jiSjti^. L^jl . . . (jLi jsjj/I L3JL3 J Laaj j«J (jlj i«LulSj_i j^iej^sj D^h 1 
i3_lJL^j_jJI jj-se-i^JI ^ j a i(j^ljjJI (^c pcUij ^ylll Lai .Intrusive 3_Li.ljilI,l 
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. .SLgjLcoJ 4jJlj*jIj (_p3j2l (j-laLi j-^ 4£jjla (j-a «L3Jui jjLvujVI i-b (_L4 
»l air (jjjLiJI (j-oj .(JjjlILsjj »l o i ntl OufcLLa (_3-I'j liiiill »l air (jjiLill (j-a^ 

L^_ijLjlaj L&j^>Jj njjjilijj LjJsLa^l (_5-3j i ( __>l3j'ii! cj ULlLs j| Ll>.jJjjj>JI 

jjjaSJl 3Jl>.^j (jl_a_l 2 1 Al_a_l (jj_LaJj fJt>j r JL£.J i. 2^Jt>J * 2lJ_A d>^-9 * * QJ ^° '"' ' " j 
(j-a 4j ma ."ill <ic^aju>J,lj . .4j i na ."ill <icj_aJ>JU (j_a o^J^^ • ^-^Li- Sj^-JJ 
IJl^Jj -i la C » I (j^SJI Cj1.}j_<Lo (j-a S^jjia SjLoJl Sjjjcaj ..3JLuJI 3j^=-a 

/. o i m" La ^^-Aj-dj i no .".II icjJi^J.1 -I us& (j-a i-u-1! S^jl^JI cjLLuiil (jLs jJila 

(jjj jJa (_ji^ (_yilj tj-cis j^iti j i ( __ > i>j|^i!l (j^<_i ,_ia jj.a-i ^ i"itlj (jJjLxilLi 

I j j J -»■" (_yj-Ilj i3-3jJJLl,l o>^-" S^Lo j? 3j^j_uJI jLji^.'^I cdlj ..Sj_ujJ,I 
.pi; iX_3_tl Ijl^J 3 j iii i tL 3_uaLv 3_uuil LjJ *jja3 ^^j Lj£la ^1 ^j^l 

i Loj^v I M~A»* ( J^S (-& u^sji I •»■ U , „ Jj^aja i4_pj_uJI jL^>-2 1 till} Ja.31 i n" 
l_a.il J » fl-3 _l (_5-*J • (jl— -_■! 3ji£. jj^j 4_a-c.i-> (_Lo (__]l <i_)jjl i_Ii_> -Laj (j-a 

L_>j_t___l l_$_l_ ( _p>j'^La .^j^l (j-laLi (j-fl La _-l£. i}LJ_j Ij_*L_j oj^ 

4 iiU a ji 3LL_i-a iMjj-val «LLuLl1| j___L_l1Ij (JS-uJI (j-a d_uj_5 »l aUII i j'-» - ' 

jLa-s^lj <___ij_L!l (JSL! (jjSLj _jl (_Lal_>JU (j-a 4JI Jj^ (_-l>- ._ _j_-_I (j-a Sj i__ u 

. t t_j-^jJl (j-oAj 4 j i n o i"ill 4x.j_cj>J,1 (j_a 

(_L>-IJljj i4_ujijjj Cj Lc jjjja-a Cj^Lj ^1 -■ ■ itSJij 4jjl o i nil jLstjv'al l*JJj 

(j_a ■! xjj a2 3_LaL^ 4SLujji ( 2 > c SjL^. (_yjkj Siderites 3_jjuJl>- i-iJjLu -I 

.jSLuJIj jjJl^JI 
iJSLuJIj jjji^JI ijja Joj^Li. (j-Aj Siderolites 3jJjjl»- 3j^j^>- i-iijLu -2 

.^LlSIUI Mj^i-^il (j.}L*Ji,l j_y2ju j 
SjLc <l j lujj ij^>- (j-a ^ylll ijJjLuJI (-Aj Merolites Sj^tjv i-iJjLu -2 
LjLljvI L^j Jt»-JJ L«^ iCiljLJI (j-a 3jJl£.L9 ^i^'i/l S-ljIsj'^I j i j -» i a 1 1 (_>aaj 
..m^>->-i ^-x-i3l-t^J (j^J^SJIj jj ^ . uj all a CjJjjSjI (j_a 5^_jjlx-iD CjLloS 
La (_LSU imJJJjlII s 1 LaavVI (j-a p^j J 1<* I jl 4JI «Lxl*JI <_>iaju (ju Jiilj 
4-Ci j_<tJ>J, I (jL9-(_yaL>- 4-»-j_i I J ' a i_3j| j >j<Ji,l-t-L!jLj_> (j_a »l a i nil (j^ Ja-uti 
3_j^j^j>JI ijJjLjjJI iUal , ,."" j| .2jj -^ .^ll ic.jjusj.1 Ljjj J}><2 SjJjJi^JI 
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ft-y^JuJI uljjjJIj QluuUI 

■ la a ■ "~ 4jJjJl^JI t_£jji_»_Ll1 tj$*lj ' LJLl>- I jJaJJ 4 i mi" yj» Sj^lj SjJJlC <$j_i\_> 

u^J*^' i3'-* c ' ' ct^ O 1 -^ JjLill lSLA' L*^-Jj J^«j i_£JLIIi (jLa ^3 ^j n_djLuJ! 
(jjSij (j^JjLaJI ?Vjji ..(j^_uL<t>.UI J t 1 1 n LL& JlJ-"'m ii ..dili (V 9 ^N kM 

^_ILS1 r"jJjJ1 j j jJLqJ (j-uJJ *— ^r^ t(jL(_uJ2(1 jJt£. c_xJjj?ejJ 1 J 5 JLA Liu.1, 1 (JL*_« 



<j ^^LjtiJ 4j aill 


3u***Jl 


(J j-^UjJJ 4J all! 4-— *_Jl 




(SjAiJi ^ 95 %) JijUli j 


i>w^.'i 


A-^j^l a^-iJiJl JS 




46.59 




46.71 


L^r*— -Jj' 


27.72 




27.69 


ij aJ^J_w" 


8.13 




8.07 


r^ f 


5.01 




5.05 


_b_L^- 


3.63 




3.65 


(» a-~»JL5 


2.85 




2.75 


^JjJSj-^5 


2.60 




2.58 


> Ly^ U OJ 


2.09 




2.08 


- 1 .1— wJj>-L a 


0.63 




0.62 


fJ( ily 


0.13 




0.14 


Oi^-Jj-^* 


0.13 




0.13 


j^i^y 


0.032 




0.094 


<W 
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j aji-^2j' ^j -/sUjtij ^J ail.' <L*~Jl (J -s^LitU 4j till i~~Ul 

(SjAiJl y 95 % ) SjjU)( v>j^> ^r^ 1 J 5 " 



0.10 0.09 

0.052 0.052 ^/ 

0.050 0.050 fJi > 

0.258 0.244 ^Ui s^ 

100.00 100.00 t yJ*\ 



jy^Ai\ j X—IS'SO 4jj£^ 4«*Jl 


-u.lS"l>U 


i) jXy\ *u—uj' 




^ 95 % ) VjUl jjPWlil 


i~i>ji\ 


SjAaJl j 




(4^j^i o^-iili 








59.12 




59.07 


LSLUJl -u-i'l 


15.34 




15.22 


L^jJS'I A.-i'i 


3.08 




3.10 


jJj-b-U-i -L-.S'i 


3.80 




3.71 


j jJj-bU -U-i'l 


3.49 




3.45 


^ a--*»LP Uk 1 -l--i-0 I 


5.08 




5.10 


cj-j&iii -u^ri 


3.84 




3.71 


j» jji W2jl -U-O 1 


3.13 




3.11 


f &***>u y)\ J-j^-O I 


1.15 




1.30 


( c^-jj^ 1 V-^" 1 ) *W 
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ft-y^JuJI uljjjJIj QluuUI 



pr ^aJ! j -U~-15~*>\J kjill 2^_jjl 




-u^lT 


5>U ijjiLl i_~Jl 






syuiJi j, 95 % > ijjUl 




ii—^ 


,SH Sj^afl j 






(V^j^l 












0.102 






0.35 




O^j^Sol x y ..S'\ jLj 


1 .050 






1.03 




i»ijcui)l A**~5 I 


0.299 






0.30 




jti^o jjijl ^j»_o I ^~-»l>- 


0.299 






0.055 




yJi 


100.00 






100.00 




t y^\ 


JU^I o -i^f- ,J-*ju 


V>JVI 


a jZ^\ 


j -i_-is' ( yi i~j 


Jlju« 


6 Jjj^. 



\t J 2 -it * ^J-ajJl ^J?cj>ij1 j^e_d3J A 4 j' J 2 o 1 cLptjaa-o j^e_c£3J /.95j1juixJ 

L^jV ^SJ^tlU j^itj-aJ! .-.lAAlj /. , 25 jloi*j Sjj-^JI jUj-VIj /. , 75 

4-j_u3j2t a j ■'■■ 2 II i £ I I "i 1 (^LlajSLII (JjjSJlJI i la < ■■j" " (j^J ••tilljj Iaa (j-o 

. 6 , S^^JjjL*. ^^ \-oS (_y3 Lo L&jjtj jl (JLj-ol *j iSig (3**^ '^ri^j^**^' 

j-iiil 4JLILJI j_caLL«JI (j-u (j-o 1 1) <^'"~ j ■"•■^ 4 i ii q-^ jj| ^Jljjj l*U j (j-a 

j_i^sl_L«JI 2 j j lr I (jlj i3_u^3j"^l 5) ul2JI (j-o '/99 ,75 J'C ui3 iljx. <ila jj-o 

J_t^j . j U^g 4jjjU d_L<j_Ai cl)l!i Jl_u_uL£ ^1 L^j^ Q^SIjj '^JJ '^** Jtt^ d * ^ * a 
(J Jj '"' c Cr^ J"*" (J~* ^LLiiaj 2 1 5) . ..^11 t j_a /.99 ,9 ^jj-SJIj ^ji <J_<tL>Jj (j-* ^-*i 
j\ (jJjuz ^jj-il I <j-« J^^ Cf^ Q A ~JJ) sc-t^aU <U^SJU ^j^ulXu /y^xuJ " la ^^ uJjlo 
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JLojJI SjLaS . I jj) 23 jaicLall 3JjSLU hjjLlU CjLj^j J^j^ I£jj-iSi^ }LoLc 

jl A^-LlwI jl AJJI illj^JI J-l^jLi^. «_0 JlJCjJ Kjljl II (_, I n"t (_7jJ!j lllUj «Ll2jJI 
t \\ ' ' ul^JI j.}L*_OJ ^ H I n I La (j^Slij i«LuL(J J I 3.3jJ2_LO ajj i nlLSJl jl aj ) Sa LaJl 

3_l2jJI <LlLojJI SjLtl dJJj jLsolj jaie-LaJI CjLcjjSLj (_y3 Lcjj mi ^i£Vl ( _ T J*J 
i^^lilij Sjjjx. njjj>-i (jjLtA o^tj . . jl . . jl ajj i ii if ULI j I JjJij>JLj LUaji 
. «LuJ-*Ji,l CjIj^jJI ij<u (j-oj iCiKjIj i nil (<u-u! C^o jjjJe-L^aJl (jj^Sij ( _ T 3 (Ji-Jj 
jaic-LalJ «L<i^o CjujSLsS 1 1 La 3 3 L^-Lo 4jujl^£j (jSL«-i3 J-u-uLVifl j.}L»-o Lol 
2 J 5 i II JLajJI S^La *_o (jla- m£jVl .jL-ol jl i^JjjSLII jl JjjIjSjM (jr* ^-^ 

J-*J Ijl Ml" 1 1 (jjL*l,l ^^J^l (j-O J-*J • (jj^jlj ' "I Jj I ilSi (_5-lLl mj ' "J J (I'CjIjI n) 

^jJI I j c I j J L-i JjjLsJI Jj. nL^i (^Lj *u . LajL-u L&LJ^j (j^II jl j i nliill j.}L*-o 
(_yji (Jj j i j se i a 1 I (^ r jj axaJlj «LujJIj t!j^u>JI SJjUl jljJ,! aLc 'L^JJ jjSj 
. L$3li (jJ>^ LgjLJujjij i'l i ii <i 1 (j^>- <l«^ -1— tl jl^Ji «L>-^J (_ji^. u i "j\>H tl)>^' 
/-il"l A ,„j At(j CjIJjj^SJI Lol . a^jjLLuJIj JljJl^JI Jj i mSI ^£3 Cj-LlwI Lol 
j j se i a 1 1 (jJjSi /yi «Llo-&I dlli ( _ T Jj CjLoj-o cri^ Cj I Jjj^lSL! I j Cj I J-uj^jSLJ I j 

.aLc JS mi ) 
J-SIutXI 5jjJqJl1I CxjLS ■ i J " "1JI (_y^ LTSt^^5rH?^' »l oUII Sj(jo-v /, 3j u 
JJaVI (_,lf «bl Ji£jJ,l (j-o (jLa i^j'iM L^jI mi'ij (jlaj'i/l (LusLj (ji«^ Loj^ I Jj' a 
jl (._< i i ill jl j .^.iVI cLL-vj^j (^^j^U (_,! tr->V 1 ■»■ U , ,.tl 3jLo (j-o t_y**l j^a Ji^ 
SjIgo^I Sj n,?]\ liiJj iSjlgxaJI (jjj CifliAl Jl3 (jyJj^l 3_JLi^aJ1 3jUI (jlj ijj*^ 
.^LsJI ( _ > l3j2l •»■ U . .. ^jl^. (jL^Lo (_gl ( _ T 3 S^jilii j-j^-^^Julj ( _ 7 Hll- ( _ > l3j2l •»■ u . ..t 

Ij^J^ll Sj iStSJI L*JJj (j-O Lol Cc^Tu Ji^ L*Uii JJLJ (jjS^J (_yjJI J J -» ' ^ 1 1 (j] VI 

I j_& I J I (_j-^-!t jj-> uaJlj 3) J i a ' II S^UI ( j-o i_d_!j LlJj CjLcLsJlJI (j-o Loj 
.«LuljijjVI jl 4_lIj2| jl 4jjLJI jgie-i^aJLl i'iihhI (Jj^sal 
i_a^L«JI (j^SLjj i^Ljjia jLojJI j-oj isLuIojal 5j litSJI < " . . I . ^»" j| Jjuj 
I 0(j"Uf I (_yl!l i4jjI JljJI I 0(j"IUe-i-jjLjj Lftj^-sl^Jlj *UI IjiJ i^I^JIj (^Ul 
.4jJjVI jaie-LaJI ijilj S^s^vL^o (^-jVI I i jl Laj) j_uSLi j_i^l S-oLlo-i^ 3_il£.L9 

J-ojJI liiJi (j^. w-lJj .(_L£Li!l jl 4jjjjJI jl 3j^3cjJI ajjJ! «Ll<ujiJ Lo liJIi 

I i J I o c (j-C ^i-i I o S i4_jjj2l j»3B t-aj| 3^Lo (j_o 4SSLjla (_^LojI ^^^^ flgJl 
Lo (_yl^. sl^Jlj «LI,l j i aj 2j joJj . . 4iILc jl 3jI juo ^Ij^j CjLaiJtA (^LlajSLII 
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ft-yujujl uljjjjlj QluuUI 

(_^fl >_o--^_"LiJ a, I La — 1 1 dJJj 7-Lu^l /<u I o^IkuT (_£_>3»! 2l-^-»- 1< Jj . . jL*3 
Lujjj oL-J-i.1 >-q--aT<j <-u_l>- I gJl Lsajjie Laj 4jj^3j2| *j lJlSJI Cjl^t£ ^^3 3-jl$-L!I 
Juu . djujjjtjJLI CjloL>J,1 '"' j 1 "^p (<u jj^- .^»tl i_dJj (j-o luJajj l_)I jj.1 I jti*^- 

5-il j ill /_i dJLj/LiJjJ i^ImJIj «UI fjJs 3jI juo ji SJULc jl 3Jj-«j*-a l_uL£ jl 

(^^j^ll Sj ui£ fylj" ) ' ^*\' jl ij>^ D^j '* .'" ''^ '*." L ^rJ <— Juu3 juW_ca (^1 

d * _ .' .' l ^-1j cjjJl>- *-jLXb j . .. «Ll>-2I (Jji-ii jl ijjiLiA jux. jl jjIiL^o 

(j-O Cj l_<J_?lj-J 2 j\ J I II u^S liLlj (J5 3IxLa3. ..3_jJLlLo 3_j_».^J^_j_». 3-Laj| (_y3 

JJ3j . A-uJaj^l SjuSJiJI *LLi (^ JuuLujj «Ll1»^5 3JlL-3 ^LojJI «_o 7c j 1 aj iSjUJ 
CjLsLca VI L-ccajjjj iJjjlaJI ( __ r jvjJj_L>JI (j-a_)JI (J^L>- CjLlUjlII ojufc Cjj 0" 1 ul 

i^SUil (j^dilJ^yl^j.^j^Vl *l>^Vl (jL^LdJj^ L^jLi i* igUSjbjLaJI 

»l I j 11 joJ isLLjJIj aJlujJI '"'I ;!'!'• (j- CjIjJj SJlC jLjjso (jl jljJll (jjajtgj 
1". _i 1 11 ( __ r JjjSJLtl (Jj^al I Jus Lu_J (_ 7 u-!l JJ se 1 a 1 1 j . 4-*jlXLo CjIjJj . .aJ-^JIj 
«LauujC jj\ ^L-uljl j^su-£3 ^j-* ^ 2j ■"■ rt jl^_a ^j-* CjJqSj l£j2 «Ljj_iQJ1 ijpe LaJlj 
4_uLl<mSj «Lu^j_uj J^tUuD ^^l I g 0^ 1 '-^" t^)^- 4 - 1 ^9-*»-"l j j -»■ . -~» 1 1 tS\Vk , ^lj___J 

VLftS . t 2>JJ SLj ^j-* ^— * ^j'r!- 4 - 1 J ' " ' "*" a (J - * '"' ' ' " ' ' ' "' !e - 1 ^ >a uacj 

.4_uJl«J,I Cjlj^ii) Cjlj-i^jj ^1 (_£jjj J^3 «LijJIj aJujJ! j'^^-j (j' Ct^^ 
3_j^Jl5Jlj 3_ul JQjVI jl S-Jj'i/I j j -» ' a 1 1 (j-o J^ ( _ > I3jjL2 J^j 2_'l j ill (_5-3j 
' La i 1 a 1 1 j SjIjjsJI i--*;^- ij\ u±al\ ^L-sjcT ( _ t 3 l^j j^ju (_jU.II i4jji3j2l CjI£_>u*JJ 
sLcSuto JjS i""ill jl (JjjSuJI SjLcl (Jjt^cJ Lx-« *J-^ o'^Pji J iSjuiuJ (juujj^j 
jl Lj-Li __J_>u>-l '"'I fl La uj mjSjj i4_Lu^al c-i Laxa ^^euiua . . . 1 LlS jl Lu_>^>- 
I'LiLca 2! LuJuJLv (_juC Ljj_s2j uJS OjsjJij (_juJI J j * 1 a 1 1 i_3_>jij I JlSufcj . Lujui- 

.4J^?tIU,1 j j -»■ 1 ^» 1 1 t 
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CjI j «Ll».^j-l>- LljLjlftg vil C^jjSj (_ 7 j-!I j&smaJI (_ T J*J ' I mi it I 4_lL>-I J - I 

Ji-I jJI (JJJ (_£l (JLc^-^ (jt^ J-*- 1 " Cr^' l_r*J •L> 3 j'^' 6^°W Cr^ (jt^ - '- 5 I "' ' " 
Ol^-jjfojl i^jLlUjlII liiJj JILal (j-a ..SLu^jVl Sj mi nit ajuiitLi rjLiJI ^j 

SjLg-JI ^j.^jL^j-aJl Jj-ot^SjUJI (JjJL>J.Ij3jijLJIj 3_JL*JI SjjIj^JI 

•.(jJLlII _oj*-l1I /— lc I iVitl 4jli-l^ Ij^iej-a ,- La «j 
.^^^jsJI (_gjlj^>JI j_iiltl /jjOJ-^jLlII 7-Lii3jVI /jjLlJ-ajjU j^itj^o 
^j^-jli- (J-i^sI CjI j CjLlLoju l2jj\j La ^^Si I Miitl 4-l»-jL>- j^iej^l Lot -2 
CjLvj.} C^j>o j j Je i a 1 1 dJJj (jjSIijj ijji-l Jiit r'jLiJI (j-a jl LjJeJa i u (J-a-»3 i_gi 

(j_oj /. Slj j II i_a^LiJI aj mi ! a (_£Jl!!j i L^J ■ ^ .-.I .^»t I ^Ltlj iS_pL*JI 3jlj^>JI 

• JJ~- '^tl cdjj tUial 
ill L<_o_-a-TiJ I -<J-±1 L>Jt I i _i i nlj|j-4jjLlaJI i-jjj/Ij^I (j-a Sj^tltl CjLcJLje-a 

3jj .>.«!! 
(Jj^l l_AJ i"i i a j_jJL«j (_yl!l 4_uJj(Ji,l Cjlji^itl (JjLuj ljui LlIjcj jLS ULj 
j , ^ £ > , .. a . . 4_jjl_> j^ s k- l ^ ^ya I g **~ r*^ie_J Laj Laj>-Lt1 j_A (J_u^3 2l L^Jt-ija 
CjI j 4_ljJlJLA CjLaL>-J 1^1 nljj » La 2 1 1 J ( _ T AJeJ V \jJt (jl£ (jlj I j^*" LLa^lS 
. Lgjli La^vLtl ^1 *-»-JJ J-i^s^l Jj-oI jjSLt i^yjjjjj Jj^sI 
..(j1_uL4J>J,l ^31 ^^3 JjlUiim i(_L^3 (j-o LtlS Lt£j 
**J i ' a '' J' L**"UI L-Jj aja 'J^-p (j-° OJ^-^ SjjLjLJI j j 5e i a 1 1 (jj J j 2 ' a 
^j_a L^_La j-u£ *j->- tJ^SIi-l jl I flJS ^jjSjJ tclS^tlLa «LL>-Li_u 4j^e_co SjLa ^-Aj 
^ j' '(_£>»- ' (J^-'j- Cr^ (JijLc J>^ (>* J 1 "ii=-l>a o«J«J (jr^ iJjLu j^L 
4_l>-Lj (j-aj « Sj^loILa d il i<i jI^Id! ^j-a Lu^_23 «LuS 5) L^qj I ji Laj>.m Q^Sjij 
(J-cLajJIj jjlj~tt 3jLcu j j j i a 1 1 M"-^- Lr^ SJ^tlLI jaJe-i^aJI (jjSjj mJ^>-i 
i_xj^ltl ' ^l"-»_« J^j .<LJL»J! 3jlj^>JI vIjLvjJ fjJs f_^s~ .3 .1 .^»tl jj^mi ij\j 
Cjujj^U (J^Lp CjjJl>- JlJ^. tSulLaJI jj-» LaJI /tji ni l*U jSj (_gjLijSjlj ^JijlLI 
jl 3_jil_a CjIJLc ^jSj La SjLc (^jJI a^jjtill SJSLuJI jljisVlj ijllxll <jru 
(_p>-ljulj d-oioj'ill aj ,*:, Vi II ( j_ a 4_2_i_o_«JI CjLjj"i mil (_y3j .3_jj|jj>. (JjJLa^ 
I mi i"t (_5-ltl j J ~» ' a 1 1 (j-a j_uSLa IjJj .aLLsj (JJ.J SJ^tlllj 3_jjLlII jjfcl^JiJI 
jLt>-Lt,l j^iej^s (JlLa i3jjjajji,lj 4jjL<JI (j^_i «LlIL2jjI (__^al^>- L^J ijJLui 



^^-i^I <_Ltl_L& 03^i L)' (j^*J ^_3 "^"Ji L) ^1 * (jJjLQjLaieim Jj-flJ J 
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ft-y^JuJI uljjjJIj QluuUI 

Cj_jLS I ji^« fl 'J 3 '^ (J-* I iii M 4_uI^_aj1 jj scLaJ I -" ^ * ^ (jl (^3 dJLlu 
(j_o j-lTlSLI 1 (J-i-ol (Jj-»- 4 LS. i"i a -^J-^J ,_, * '„' ^ (OJat'il I Ju* o^Jj • 4JjL-u 
L^jLSj JJ^i '^ijL) u n i n"t (_ T lI! jj-» '^>ll i_djj (_>iaJU (jl i I -. J} Lax. 2 1 j^iej-a 

. cdjLj, 3JLv ^^a cxjIS (_ 7 ^JI )«-o 4£jj»nJi,! j -» uai\ ^\jjs (Ji-I j3 (j-« c^i^3 jJs 

jl j ,^'.VI jf 3Jjj i nil ^JJ cGj i n't (^ I '1 nij 4_c£Llj i(_£jL) jjcca ^liLo Llx-jjIj^JLs 

2jlor jJaLiJI f_j\r -SjIjjJ Ll&j . .4_cjj£j (Jjs-I^j-o (j-o <lLvj-a (_gl ^^3 t^KII 
(_>iaju ( _ T 3 CjjjIj^sJI 4 j i ii t LoLx-i /, a '_' V dlli (jl VI . «Qjj^>JL> jyujii (_£jj>-I 

. SjjLlII j j Je i a 1 1 (jJI <tcl^Jl 
. .SjjLJI j j se i a 1 1 (j-o (j-LCjj A La I ' * mflJl Ji^>o Lui 
4_S_utC 4_ul3jl sLiicI (j-o ^^jLjj i4_ijL3lj LlJjLJI I J_;" : 4_ul£jj j^icca 
jl 3 ia izl (j-° 3JjSLla jl ,/-il tajjj Ij CjIjLzJI (JjL-ul i_xji^lll 4_uJjLi ijJ-»-JI 

.3ju*JI jU^Vl S-iU ^J^JI 
/j I c Sj-t^La (_5-*j i4_jjLalj cj_<_iIj^>JI I 3 j a > j i"n . 4_uj3j1j j^iej-oj 

3j_j_«JLo plj-il J' J '^ ".' CjJjSj '4_Jjl «LlLuIj^v 3 j I j i a (j-o Cc^Tu iCjIjLoJI 

3j mil] I (j_a J^ i ■■ VI *j^>JI (j_« 
jl *_o i(j-uitiie-a (j-LjJjl (jjjL^-uajl £yl (jl niij L*JI I o^jtl idlti (_y3 i_Lj^J 
Jj (j£, Jljjlj j-oVI (jl 1 1 1 La 3 i3^L«Jl£j . Ujl i n"a (J^Sj -ilS-J I »g-uS>J <JjiJ<-a 
L^JLuLpj '"'Ijl j Laj| CjLj£.jjj ..3j_uS «U^>- (JjO (^jlaj^^^JLa i«LLj£.j (jjjjljjl 

..SJjJlC »l oUtl JLp. (_y3 

:5jLfc*lt j$U 

31>.j-a (_,JI I 3"'^**j''J L^Jl£Loj 4jJjVI i " 'I j I j i a II liilj J^>- (jiLaill p Jjjj 

0)1 3 iaj| j^Iaj (_yji dJJj iA joUll ( _ > l3j^flJI (_y3 (_Jjj>-I 

u Vitjl (_yijVI L^ja^p j>=tlj jl (j^-«f oJl^ JL>- (_gl f_jl£. oljL^aJLa 

I 3"'-^ i ul ftJ CjJl?cj (jl (jS_4-i (^^H 3 ^^Li iJJLlAj . 4jjLuI j j se-LaJ I (j_a «Lc^_4J?e_a 

ttol>Jlj (J-u-aaJlj j-jLalUl !/_A 'Jjj"'" 1 ^ 'j^* 
SjLj lo1\ LjlJa i ulaJ j La •"■'"' 'LiLiC L^JI i-iJjJJ ijjjajJI jl^jLiIlJI 3JL>- (_5-a3 
4-*jjl i Jjs\^£. j-l£- 4_lLs-«JI cdJj (<Cijj .i_*j^l!l ^ fl I" se a tljj>-l (_jJI «LtujLajJi,l 
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3j^=_$JI dJLLj I j j 3 jaJLj 4-jlac (j-*J •• < -^ J Luj^>JI J' ^Lijjifl *>*-* "' 
^_3 (^^LaJcjVI jl (_£jlj^>JI r-jjiill «_o 4JI ( _ t Jjlaj i«L»-jJljJ,I Sjlj^tD «Lx-uj 
*j I J i a I jJljjj 3 j j J i a 1 1 S-iLU (j-a ■— ! 'Ai>^ J' CjujjI jjIjTi 3jlj^>JI CjLvjJ 

(jjijLjtlll (^La^vLU j j J ' a II al mfljl I Jj" jojj <Lu t~ (_j-"*J • • ALxuiiVI -2 

. r'lJlo^U 4JL1L3 j_uL ji£l jl (jjfj^- ^1 

jl ^Lx^-UI j j {j i n 1, 1 3jL«j <= lJ-«-»J lij^' ^J 1 "J Cs-*J ••lSJ^-*-" (J-S-JI "3 
ja3 *— <^5tjJ Jl3 5j I J i a II (j- 8 J c I LalXI CjljLiJI CjLcLo^ J^-> Ll&j djj^so 
I jja ij^J- (j-°J' '->*■' Cr'l 0^-° (j-° **J LgxaU fl^jl Lag! I CjujSUI (_pmj (J-Sjj 
CjIjj I j ILj I j i " a > CjLcLiLDI (jAjlj JajjJ (jLi dlli j<uj J . • j-i-l J-=>- (_j-!l 
.lIiIjjIj (j-o (jj£i La ij\j (JjIjjoJI t-j (^ i_ c j -lu T lS JLSj cj-^' Ct^! ^-°5 j> -* w 3 
Sjl j call 3jj^>o jl j\jLa-i (jJI Jj i nllj (JjL-ujJI jojkl liJJjj . . jjlj"'ll -4 
LjJjJjj jjIjjj L#J2 1 1 J iaju I 3-aj^La Jt>-j3 4jjL<JI jj~- '^tl ( _ T 3 (jjL«Ji,l /) a » ■ a 
3jlj_^- «L2-2j (JJ-S-J (j.}L»Ji,l (jnti jl ( _ 3 _L»_a_> . . .3jlj^>JI 'La-jJ (j-onj (_y3 
(j I jl tLiaju *_a JL>-Ijjj La lj.iL) jj>- VI jj^jlaI] (jl Lo i(jJjSjJI (_y3 3Jl>-Ij 
4-i£jIi,iII CjL9>L«JI dJJj .(jjLtil jnti idjlm (^ Sjo-j liJLuij 3-a3j lLILl* 
(_y3j 4-aJoJJU L^J^JjJ (_L-*-!j_a (_y3 5j LjjLall (_ T Jjjjjtill jjlj"'ll 3j_&Lk5 tciIojj 
-2 ■ 1 1 a 1 1 jljJa'i/l (j-u (jjljlJI JaA»J (J-La Lul J J^J-JJ i-iJLl3 j^LpJI 5-J -r~ sLui 

«Jlxj ^<J (jJiJI (j^Ltll iiiJj-3JjLJI jl^LVl (jru j-oj^Lj ^1 (jjUil <_*1±j 

*L(J? (_y3 (jjljjJI I JJt JaAgJj • JJ I .'"' 1 1 jl l5J>^' Jj*^ '''"'ll J-^ L4J Sjjj-JI 
(jL>-lj_o ( _ r £ (_gi-lj^Lj_o CxJjSj (_yjJI CjljjiJI (J£.Lfljj 3jlj^>JI 'L»-jJ Jajjji 
j_l«jjj (J^Lalu Jijjij joj i_*jS_pJI (_y3 joj (j^a j-iijjj iJjLcuJI ji-o-^j'ill JjjjjJI 
L^jVjjsoj (j^L«Ji,l (j-o Sj 0" 1 11 a A \ 1 nli 11 *ij-(J tixjjaj jlji 0" 1 11U J ii—xjijUll (_y3 

.SLuJLalll a^LaJI 
S^g-LaJLa (_5-*J ajjJijj^oj (j_l>.) ajj 1 iiliS 3jLc LijvU,Li JL>-Ijjj ^liL<^3 
JLi-LJjj (_Lc I a " j iJliljj I 1 II Cj^jJI ulili (ji ''^J ••■!>" SjL^j-aJI IJljJJ 
(jjSju . . jMSjj^-^LJ! CjIjI j 1 alii (_, 1 n" La (jSilj CjIjjIJI (j^a Sjji^tx 4_j£jj 
..j_ij>JLi LxJl^. Cjjjjjj^I I JJt (JjSLj ..Cjjjjjj^I (_, 1 n") L$-La 4_j£.jj j-a^l Jjl 
J c I aj j I jj I j" 1, 1 (jjjdl I JLfli JjJ(J 1 1 <b 1 "" 4j I tlS (_gjjl (jjljjJI CjJLaj (_ 7 SL!j 
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ft-y^JuJI uljjjjlj QluuUI 

lJJ9l (JJ-S^-J (jjl_«J,l (j-° *JijJl>- 4_lCjj /ylajt^ ..j^ijj 4_Lc (_gJJI (JjLtuJ! *_o 
(j-s Qjl^-lJI da fl-^J-| J & _S^_*_) j . . .l1a_u^L»_J1 (jjjt-a <J!L« ^_jj>J1 ^^ Muni 
.. I Ji£L&j j_l>JI ( _^ I gUSjl i " jj-a ,J^i 4-lCjj ^^LuLj^ (JjLcuJI *_o ,_J£.Lfljj- JjJl>- 
SjjjLpJ,! (jjL«J,l ^^bt^ 4 j i ii t Ijijj j_<j>JI ( _ > ^i3L(j (_;£ 2jj1j o"n nVl ojui *_o 
5j L^jlqJ I d-Te-i-ca I j dll^L-ul JlS (JjSLj j_l»J I (j'i/ dlli U^J ajj 'j LaJI (j-o 

J-&J lC<-L-lJal (jjLj(_a 4 1 I ii I I nil ji-l (jjSjb (_j^>- IjiSL&J AJJ 'J Lajl J (_j-tC-l 
J j'C mi" II <j_o 3 I in 1 in L^ji ajj \j.^H j LaJuu 21 ml mil L*iJj (j^LtA ^yic.! 
4-jjlj q"< i n 1j 3jl^j>Jl lLs j j fr *_« 5) q"< i n a t j^ I p 1 1 >cj (J^LalLlI ^c3 t^j^LJI 
.ijvjjila (JjSLj jL£j Cj La-la 2 I i ill i nil dJJj ^jLjla (j-o (J^-Ij J*~ I flxll 
(jjSXla ''j' J LaJI -5j-j3 . . *j I J i a II 3-ijl^J f-a jjlj"ll (j-o (_J>i- 1 <: ^^ c ■3- 1 ciiLukj 
2JL>JI ojui (jl VI .^j_i i ii ir Ulj JjJlj>JI 4_j£ (Ji-JJ i— xj^j Cjli 2_uj<-a lIiIj^Ij 

(j^LIj ..S^j^^-jJI *_o (J_cl_flli)l f_j£ 2jjIj o"i ill ijJLLii i~i i njh 1 1 j~^" i " ^jL«3 

Cj-l^-j^I {jJjla J^tlj ^LS 'l5>*- 1 2JLv ^1 Sjj 1 "i a 2JLv (j-o CjVjjso ijJLui 
^y£. «L) ' cuoasja 3^_LX_<0 4jjjj^2 '"«■ fl La I o (I ' rt (J^-lj ' ^i!i-« ^-Hj^-I' tj^^*-* Lrl 
21 1 ill i nt ^o inj La UJ^"' wj^'^ 11 J>^" Cr 2 21s-Lflil i2jljjJLltl dJJj . . jji. VI 

.j n~i i ii U j-^ J c I flj 1 1 
(jj^ljHtl (jjULxi! '"'Ij' .' ' "l^ll Jpo iSJl>-Ij 3jIj^»- CjLvjJ J_t£. r-ij-sJSj 

j-aLilll tjinliirill Ijl& (j^s jJljj dl!j£ ..(j^jj^Jll (>"iliiiliiill (j^s i aJajJU 

iSJl^vIj Sj^jej^s (^ Lgj^gju «_o JL>-Ijjj (ji (^SUj V (jP-Jlj O- 5 ^' (J 1 ^*. 1 U^-J 
LaJii^: 2_..j_,UII cIjVUJI ^ 4J| (JjLJI Jnilin"tl (j^s I Laj| ,_£>> I J£Laj 

Lgl>.|j " (^ Lx^vLil (j^ oj^-^ ' < *-y'-^ ct^S i_P'- tu ^'j k — ''j^V t!^V (J^l^jI ij^*^ 

:iLUilj J«^J^^Ja««ll 

'■" La i "II ^jJI l1*jl3JlJI L^Ji ^lilo J S i I j . .(_yJk "-^rP- L^JLSLa (_y3j LlscjjJj ^ij-uJ 
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. . I Jul }Lal£ J«* I fljJI Q5S0 V Luij . . f jj-ui » J-taJlj JiJ^jjJI (JjSLli 11 L&Jti^. 
(Jj_i^SLj-S 1 L^3^j|j_j (J^»-lj_o (_>ia_«j CjI JlJ Jl3 duli 5jl J LaJl <j| : I a-gJjl 

■ (jh'liiilintl (j^fj j^a L»£ i5j£LJl! (jjUJll °b>^ 
^^tjjjGJI J 1 ill 1 ."ill j aZa iSL^S Cj^jj dlli Jju 5jl j iaJI £jl : I -1 gaJLi 
u^Vj^elll cJjls LdlaSj .Sjjktiil 4i^lj_o ^1 S^SLII 4i^lj_o (jjj j«i"mUj 

.Sj^luii! jjlL 2IiiiIiiiI1 ^ 

(^ 3_<JLiia j£l£ JcLdoJI "iIiiiIiii1 5^£-iII f.\ lacVl jjjk- :3j-o>L>JI 
jlCilj^LJI Ji-|j LjLSj (J£Li (_,!£: jlii^ I dilj (JjSj .Q^S^U ^Ltf-JI jie-uaJI 
3j_<fcLLi dJLLjj jj I i~ II (_J3 jA_jJ,I l j H a Cjl xaxLa (J^>- ijj>-Q1,I (jj9 CjLSlLu 

••cj^* 1 '" 1 "' 
(jl U£.£pL*XI (jjjSil ^jIjJI t-uj^pJI ^^iijj^yill J^I^jiJI (jj^l tiiJj 

3JL»- (_5-^-3 iA.ia^Uj IjjLso 4jo 1 iii (ji (^SLs-i La jl i(J-<iL<4jJI 3JLv ( _^ Lol 

p -^"i ' nil JojLv j^icca *_o (J^LflUlLj 5jl J ' — ■ 1 1 jjiaj (J^-lj_a L#-i3 jjLO JL3 

j-ijj^j Lojti^. 3JL>JI cdJj (jjSi iL^jli 3j l^aJ I jl Lx^-UI 4_Lo jl»-Ij^j (_gJJI 

j J 1 a " ufcj_t£. i(jjL«Jkl j^ip 4jI Jljj tt n 1 n_i Lx-fl^iiMj 3j Lg-iaJ I Sjlj^*. CjLvjJ 

(j_o L^j U 2 a I ■ a " LdJjij x j 1 "*'< 1 Lx^-UI I j 1 1 a j"j L^jIj f ±yu-iA.\ ■U'ilj^ 

j j se 1 a I 3JjSj,l (j^L«J,l (_ji£- J^<w*J '— !ljL::t i lS 1 -*-" (JtH-o^JI Pj- 1 0' Ji-AI "'*lj 

4j^3^L>JI (^^Jj ••^jj'^? 1 -''' \y i ua ^\ u-° J->^-^ct-^' o- i ' J> -l' P3- 1 lt^J n-LajL>JI 

l_Lc 4j>oLlII j^Je-LaJI Q5SJ l*1! jij 1 ^ La u se a J! Sjjjlt^ w j 1 aj 5jl^ i-aJI (ji 
(jLLo . («Lj£ <_)2lj a^I 1 _i 1 11 1 I aliJeJ La jji '.(j-La^JI) 4 j n-r it Ij^iej^s (_, 1 n"t 
x_o 4_lj_ljIj^v 3jL^_g3 J c I a j ' I mi'i" Ji^ (_yi!! "-^^iJJ^jJ' J-^- 1 ^ L ^-l^ lt^- 

5 ^il"^- ^ .-iljl j ,^t ,UI-^II 1 j j'a ajI j ,^11 jjU" c-lj'.i ^ ^ .-,tl",tl c-j^tl Laf 
dLxiu Lt>.m 9±J)~t 'i a (j-a 2jjl J iaj| Cjl3jJi2J,I (j-« tilli (_5^- ^JlLaal p 1 ajJJ 
(2^LJ (Jjj—u La L^loj 1 "^h 1 J^ '"i~J i?t-La-i-uj| ^-Lp La I J i -1 a i(_p3j2l ■»■ U , .. 
/ylc (j^' L° d J * " '<_>^ 3 J^' ' 7" <j-° ^ *^" J}*"*^' Lt^- < *-L>-l J^-° '"'I S-daJI 
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<S-y^JuJI uljjjJIj QluuUI 

j J ,^. t Ij ^JC ,",tl 1 j^j j^t_uo ^J3 . ( i . .. ill SjJjtlLq <Lu-ise^j| JJ"" '^'' > ^"'^ 1 ' "" 

( _ r ^ 3j_ii£ 4XloI dJLIjJ Jl>-jjj . L$3l j Lt>-Lt,l (jj/L-uI x_a 2_jjljj_a j^lC JJ-pJ 
. I j 1 n'Cr jl LoLc LaJaJLaJ 4 aiaJix^La CjIj^LJI jJ-j3 ti^p- i(sJL«JI (_j-3j j-ua^ 
ufc.3^>-j » ^Jj -" I''"' '"•' (JSjIiJ (j-olj-JI jojf- (_y3 CjVLsJI (jJI dJJj JLa jl uujIj 

(Jj^j JuSj i ( _paj , ^l 7cl ^1 L^SJlS (JjJS 2 ri I" ■-»J, 1 ' " 'I j I J 1 a II ilalaJ 2^=_l1J 

^^3 (j^ "1 n I" te_o (j-O-ul (j^JjL^j-a pLajiJl (j- '^ ijt^- LsoL) CjVLsJI dilj (_pa*J 

: .(jl J-p 1 L^.j-3 jj I 1" II CjLjI JUj Sj Lg-i^aJ I jj taj j^^c L\jJl». tii! i tjL? 

. I jj'a 2ii-ljila 
..jl>.| ii*jJL»- I JUfcj . .. I J J 1 aj (J^-lj-o i^jGjj (^yji lxjLs i(_jj(ja3 jl LgiSjj 
LgjLcJ>j"i 1 11 a ^^3 LtvLU J I Ojl J '^H (j-o Vjl Q^jJ^^lll ^JulII tJjSj La SjLlS 
CjLIj^v (_>Aju (_,i^. L^jLijjSj i—Ajus (_j£ (_gji>o 2 L$j| ( _ t Jjlaj i4_uLo V ^jLi-a 

jjic LAjj L^j^ i3_uLa V (jj£j (jjj^lll J^-lj-o ^ ^j^l o- 5 ^' L ^ «UI 

*V- Cju^SJ,! dJLt] (_j-!ij SjjLkajjl CjiJjSLII (j-o «LLu^3 CjLuii (_5^- lSj-*^ 

jlj^ jl ,jl j ,^WI 21^,,, jlj^ Lol L4JI .2_l!Lc SjIj^v cjLvjj jii^. Jl»-Ijjj (ji 
3-jjLJ 0-^1^-° cr*-"^ ijii^' ^J^l 2-uLo>LII (j-^l-«J.I ^J ,2._. .Utl , 3jjL<k 

(- * C 1 (jj-^i O'J J^^l I^LjLji LiJiJLJ lij^pj JJ I J~~ jl (jjSjJ jl (_,-Aj IjJj^S^I 

..3jIjj>JIj fljl J LtailfyLuaVI (JjI 1 nil 4_lLc ^L? Lx^a flj-il Lall I «GLijSLa 2 j 1 11J /-^ 
(jjAJi ^^JLlILjj ..^Lj-Lc Cj_iLi Lie L^jLvj^ iJjjiiAJtjl Ji^ I Laj! ( _ T ji 03^ 
^jjl U".l I j|jJ,Li «U_lC jJjIjlx jl «LuLo (JJulx Q^Sil! iSLi^o i_3j|jJaJI 
U^>\-aic->[jj j^g-uaJ, I (j-« 4-uLa^LII jl 2jjLiJI (j.}L*Jl! r'jijjjej idlli CjJlscj 

SjLjiaJI jljJJ (^ j_i^ajj i3jlj^>JI CjLvjJ (jS 
(J^vlj_a jj-l-l (J-t^La Jl^v «_ iloj (j-S-«J ^1 'LJI (J'^?'-''' '* Ju * Ct^ J^^i Lx-«J 
i(J^-ljJll dJLbJ i"«lj 1 . .. « » ,'^.jl.-<Vjl-» ^<-,l ^ Jiilj .4jljLuJII 5jLj L.aJI c-u-LaJ 
I "j -1 c j . ^Llj_l^ JljLo L^jLal JlJ-"u ill ^Ir ji L4I0 (_gl ^Ir 3^^' C>^3 
Las L^ a^La^Ulj J^Vl 2jjLJI o^UI U^ 03^ c^ 1 c^/^ 1 ^-jJiLa 
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2_uLU jl 2ujUJ!j Sj^Lpilj SJjLJI jl^lsVl Sl^-j-o ^j j» 600-800 i^jljj 
a 400-600 j^*-J (_yJI I j~l ,>.l A ^- j| ^^3 3jlj^>JI j <i~ i n" /<sj . <— *-l»- ^1 Lj-^j- 

4_Lvj_U (_, o i ii "t 4JLvj_a (_j-jLj Ij_l»-Ij . jLiJIj CjIj^LJI (j-u QjljJ CjjL^e_i3 



jLiJIj i3_uUI ,JjJL>J,lj CjIj^LII ij\J L)jlP I 3j' a *— 1, ^ L9B i L7-^' L ^-^ i2_jjLajj>JI 
l 4 T LoliiJ!Si>.jJi!i>JL& (Jr 3^ 1 00 ^1 400 £yj 3jIjj>- i^jU-j J J^ ^yiOl,! ^Ul 
4-jJJLllj ^ j 2 ■"' 1 1 4_uLajj>JI (JjJL>J,l CjJlj>o Ju3 Sj Lg-i^aJ I j^iaj (_L^vlj-a (j-a 

(JjjVjjj /- o i aJ La ^ U»~a .2jjl j ' — ■ 1 1 Ja.ljJ.1 Jjlj La CjI^jJu g_ o i n" CjIj-uuJI 

. (Sjl(jir-|ll J>la3 J ii i lin"t ^ JJ^J L<i^) 





U-Ul jl SjLj^Jl 




i-_L- tji^J 






-Ldjjj^ 




-uLjj^A 


J.i.U-1 i,J^UJi j_,*w=Jl Ja-I^. 



JO!-*-' 

jilfjS.jljl 



till i^i- o1_^ 



ji 1 j J ua-ll jl Ljj^vLU CjUj£La (j-a '/99 (j jAJi j_G3 l_Lc 4-uLo3 />£■ L&^JlC 

3j_iit2JI (_Loij<i j^>.jJ,Ij i(«l>.j^J jijjJlS) aIjJlI! (_gjij^_iiuJI 'j^j ie LaJI (JjLjJI 
jjfcj i-Gore (jlaj'i/l t_J ji Mantle ^paj'i/l 7-L<ioj 2 SJa-La i^^a jiIjjjj S-u^j'i/l 
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ft-y^JuJI uljjjJIj QluuUI 

£j\sr i nS al ( _ T jk 4j i "j\pl 4_uLxiLll jjus[jjl1\^ .q^\jlX\ (JjSjj ' (J a * .' 'I 3 Colli x_o 

r J -' 'J Ua ^ '3 (*J - ' " '^-^J (*J ^ ' " '"* ^J J-JJlJ>JIj AJ-J_Lwlj Qjl'v J 1 J I iltlj 

((J-jJJLj 3-jLU (_JJULlj I_££.j-<i5t-a (_£ ^^jfcjjjj^o LulI ! «LlSj Lai . ajji iiU^JIj 
SjIjjsJIj LJaJ-iaJI i_3j^ii <Jjj>uj i L<-Lg.-v- j-t-a LulI I dJJj £)! «U3 i 'I i"i V Lx-« 

j^iuu ^)] LiS . ^ <>* A-». ' ^ jl /; i^ \\ «L>.jj j j (±JQJ1 ^j a * ■ 1 1 a i la i "j" q LfriajtJa 

jl ^ Ja-a-acLa Sjlj^v CjL^vjJ ^^.S 4-LSI i m \\ «GJL>- (_jl^. t, S-u CjLijJ,! l*JJj 

. SjLua jl 4jjLc. CjLc£j_o j^c SjLj^. jj>-VI (j a » _■ 1 1 j iSj^Lc 

.4jjio '^J- i <-ijl (j^- JLJ>3 <Ll1Lc. j I J iaj| 'L>-jJ 
(j_o a99 OJ-S--J I— i-o J j i nlSl 4 «-i i ii ijS^j plj-l^l 4 lil'i^flj SjJjLLa (_j-&J 

.3JjSJlI,l CjL^jJ,! fjji^c-o 
(■^ASt-a (j-o '/. 75 -35 A i i ii m (JjSLlLuoJI Jj i nSI jjJU (J!Lo 4_uiioLv (_5-Aj 

. 5 j LJaJ I j-;LC. Cj Lj^j-1 I 
('/20 jya.) JjJl^JI JUi,i<! (/.ISjjiv) j»jaiiVl Jji.i^? Jio 4jJlcLs ^yjkj 

j j , „ <? C/20 ^^^v) ^j-liJLSLII jll^I C/45 ^y^v)^ .at-L^l^m J j,m<? 

CjLt^JJ pj_4^?E-« (j-« A I 2 (^ylcv) ajj i hLj^aJI jLuoiS I ^3 (a I 6 (_ 7 IL>.) aj ) Sa LaJI 
. . Lx^vLil CjujSLo (_p (j-a '/. I (^c I j"_i i ■■' dJJ2 Vj hj^j^SLJI Jj i nS I (_5-iuj *u.l 

4jji£.LiL)l JljUjiIS^I (j-a^iiSl jl Jl>-Ij J^tlj .TJJ 1 '"' J- J '^^ -^J-ri "* ' r, J 

«Lu_ui_La (_3j)^_Ii l2aj>o t^jjN jh i nil J j i uSl 3-^J Jk-L>-^j1 /. La^o^Jl Jj i uS 2l )*_« 
..CjKjI i nil (JjLjla (JjSjJ ' la » ' a 1 1 j Sjlj^sJI (j- 
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J_<^3 l_L*J I *_o J J i n'Ci (JSLJu ( _ 3 -3 (J^jJI) (jjSLtL i nil juuzlc jLsol L#jl 

,.(j_u-ul£t JSLu. ^) Lbjf (J>i-Vl 
J^dlojVdliJl^J.. jjSLII 3iiJjl <j-a Jo L) j ^A i_d I j jjSLlLJI J_i-ui£| jl 
(JLj^v Ll^jLi Vj i(jjl_«_o liJLLifc <JJ_lLS Loj .. Ij^jej^s J I UJjla J^J^J ^H'J 

jtj ti»jjutl j_^ 4_bj£ij (jjjJ.1 3i_«iuj *-^j-i (jl j ^1 Li-'iSL<u iJL>- 3jI (_j^- 

: (^ 4j}Lj Jjj-3 I 
.j^j-aJI -I 
.2u*ia^JtJJL»Jll -2 

..dLiV Ltjj^lj L^jjkl Jj^l j Jo-oil 

4_LC J-LLt-'J I <j-SL«-! LuLuiJi L^J-° Jl \j '^'"- jjSLj jl J_l2 jJu*J,l (jl 

jj i'i ' "'*_3 <j\sz-u&2] (j-a i S^jJ j3j I^SJ 1 jjjt_a ^1 io^ . . (^LumS jjjLiL) 

. .dlli ^-i£.j (3 I2r) (j^^a- i h^VIj JjJij>JI (j-o cl^-ul oj^jll jju»-aj (2 t (jjj) 
CjJljso JL3 (j-SLIj . . jLojJI jl jLSLU j-j-*3 I i j a j-jjuj 2 «Qju i_M.it dJJjj 
jJ-*J,l l-u£j2 (^ jja-l j irVir (j-o 3j j (Jje-a j ir->ir (j-o 3j j L#-j3 (_LxJ CjVL>. 
jj_il_iLi I j'"* ^-ujL<JI <jS\x-i SjL^lll ^^3 I J iS la i—Sj^JaJI 4_l2j ( _ t 3 J-^^-*-* jj-i 

4_ca^L>Jlj . . I i ty< ' ^ LjjJ^J "ijJj-a ^H^i jl "^'j- 5 j_9^ J' '^i* (j"-*-*-^ J' 
j J C ^ J * J lIq (J_«1^_C (J-*-flJ CxJ^Sj 4_tujL?tILa «Ltlx-iD 3_}L« <J£ ^_A jjauu jl 
. j_L«-<Jj cluu (_gj^li AUijj JJij*-a ^^jLuijS i_jji^3 L$Jj 2jj uac 
..j_uSLj 4jLU jjLajj V (\jjJI (_t^>- jj^-l' Lt^ jJ-al-utll (j-« <— 2^c La * 

SjI^S (jJI J uaj (j^*- -jjl*jj (o3 (j-oj i jjL«J,l jj£J0 j_g3Ll«JI jLsoLi j * 

4_<-uljJi-i I J i a » J (j-C Lajjj^Jj I j^l'* i_3jjil!l jl i n't^U (j^Lal i JJjla 2400 
dJJj itlaJtJ . 4-ulxajSJl I j i a I j a. J I J;^j" (<u 4_uu_^_LflJlj 4jj^LJI I j i a I j a. 
(JS i"i /. I c I * o ^r" a Jl>-jj j->- VI ^j a * J I > JJ~* '^^ *l-i-J (_^ (J^-J-J j^utXI 

.. Ll 'I ■ V.al Jt" 1 ,." _L£s cLuJjl^ CjL^u^j 
(Jj .. L$jLj£.^J S^jjlaj jaje-LaJI ^jlr i_3jjilll (jS\x-i j^L«J,l dJLLl SjjiIjJj 



ft-y^JuJI uljjjJIj QluuUI 

. «LuJjl1,I i u nljjJIj CjLoL>JI (jjjSij i—Sjijii 3-3j_»-a dJJj (j-o (a-A^lj 

:>.-iifiAI «_m!$ jJf 4$&i «ri$j£ 

Tjj-" i n"t SjLo (_gi (jx. j_lajuJI ( _ T 3 a Jca-"i i n"t Ll>- jJj-<j>J I ( _ 7 ^ ^Li- 'LxiS (j! 

.. ja^-LUI (j-o 

t_gj "i -a- j JiJSj i«btjjj <b >l < V<al ajj i aJ L4I0 J-"l Ji j-^ (_^o^iitIL<-ol tjS-«-! 

Metallic 4jj\1s (jjL*-a ^1 I ji _!..."» (^SLxj <b 'I uajJaVI 4jJJl«J,I i .mljijJIj 
(J^j^LlJIj ^ la-dJ Ij i _. (ti jjlj (jj/La_cJI dljjJIj j^^L^jJIj JljJljsJI (_p_o 
CjIj Non-Metallic 3-jJ-Ls V (jjl_»_a Q>^ j' '?=-" <l£ ' "T '"'^J J~' ' '^^J 
<JjjjI_jJIj CjI fl-uia-fl llj (j^JjLSDIj Cj_jj_^SLJIj (JjijjsJI (JlLa 3-1 'I Lalal ^aj^ 

4-j_o_l£ (j-C JrA^"-" 3-3j_»-a C-J Lallj CjLoL>J!j (jjL*Ji,! l*JJj (j^ '*•"- ''I (j! 
,U. ,>.llj 3j|jj>J| CjLj.j.3 (J!la 1 L&jj^vjJ «L<iJ^m i_2jjJii]lj (JjulU iiHj (JjjSj 
(JiLo (Jjj^jJI ' la ■ "j (yfi «LuLuijSLII CjLlLsjiJI ^j a * 1 j (jjjSJlJI CjJSj SJjLcuJI 
jl 3_pJ| i^jLuKJI JaLAJj Sjj^Lillj 2_c^j_<^| 3^>-JJJ JlpiVlj jLui^bJ! 
.CjLoLiJt oJUfc (jjjSi /^ jcSLajj (jyill <— 2jjjaJI (j-o Lfcj_i£.j ( _ 7 £.L*jIjVI gal Miill 

.(Lt>.u,l) Sjl^ laJI tj/js «LuJl«J,I cjLoL>JI (jjjSi Lui I ' i jjj 
S.ulsj'i/I 5j iit2JI Jiii 11? jl»-jj (_g JJ! (JjI 1 nil dll j ,_& 5j L^iaJ I j? Lx^-ULs 
ji S-jJj'i/l SjUI (JjI 1 nil I jjt j-P-»j j -j-±& JqJLi aj 4jJLc 3jlj-»- 2^>.jj j_3 

ijJIj L-J-i^aJJj Sjj^^-^a >jj Je LaJI (j^a ^ a u *- 1 1 pljj^l ^J-*^- (JjjSj (_y3 jsil 
I j" I* «I (j_oj i4_jjl_(JI j j se 1 a 1 1 J 3J2jjj>J,l j j -» 1 a 1 1 dJJj I j '"* /tlij (JjLtuJI 
j j se LaJ I dJJj CluldJJ J ijj_iL>Jlj cJjLJIj CjjIjjjjJIj CxjjIj^sJI jjiej-o 
JiLa 3 rtl'i^JLl S-jjLlajSJI i2jLlUj«JI j? ^LjjJI jl jUaxsVl 3J Ijj 4jjL-JI 

j j 1 n'Ci (_yJl-j 2 La 1 ula j (j_jj£LiJI jl j^>J! (_y5 jjjvjJ.1 (j\j- 1 nC^ Li jLtu^oJI 

4_i_Lca 2! I j !SI a I (j-o J 22 " Ji^ jj se 1 a 1 1 oAjfc (jLa ijjsJu jj^vjJ.1 (jjjj£LII 
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t--y^axJI £ila,jjjl clco. (JOjUI 

^_L«^_I1 ^j?e^>ij1 (JlLa «Lj_j^j_uj j^j?t_x-o ^L-u-A ^1^. * t-*-u^MJ CjLx^ ^Lu-A (__4^ 

(J^I^jlII (jAjuJ «Lujj-ujJIj SjjLJI jjimaj I ( _ > I3jjuj JuSj < 1-4^1 ' "J J .^.l.^.tlj 
.4-jiLpuiSLlt J-JL.J.I jf lUiiMl jf Sjlj^JI CjU.j.5 pLajjl Jlo 3nl~c^JH 

•< " ^ ij jiM>yij 

4_ojj-uj ji ^JjLJ CdK sljj-u L&lj-i (_j^-" jj^- .^.tl (Jj^sl ljr it ^i! 0)1 J LaJI 

LgJJLLi "_■ (_yll! cjLoL>JIj .(j^L«J,l (J-i^5! <!"'<' CjJs^JI /_^ <j-*j . 3J<ptLa ji 

(j_o 4_uLjjj 1 4 a U *- 1 1 j-cal_L«JI (j- L * a ^"* tlv^- *jW^- L***Hl 0J-&J (jLcujV! 
^jlj'^'l (___£ 3j*a^-&Jtl j^u^lIju] p^_4^?e_a ^j-* A99 4 1 1 n M JL>-^J ^-uoLuul tfjufc 
^ajj iii IKJ1 iAj_i_ijiic.UI iJljJi^JI lAjjiWI hjj'CjL mil i(jh-a: iii^^I tjjJiij 
*J ^ ' ^ CjujSLa (j_* ' • ' (J-* -4-1 J-*^* *"**^ ' ^-^ ! J iA^_u_uLj^_Jl ' f*J * S J ' *~* J I 
2 j ' ^"' a j_col_L»JI (j-o Zju^j Cj LloS j5_pj (jl (3^-4-1 S j I J i a II tj^J 

:* jlA-aJI £* j-Ul JL*u2l - I 

( _ T 3 Q^Sijj ^jljti,! (_>-^*J (j"-^ SjjLlI! j j se 1 a 1 1 SJjSLo oj Lgj^aJ I 1 _ • 1 1 aj JlJc£. 

(j_oj i«Lj_iiiL>JI j_uLb ' . 1 1 1 aj 1 1 j Sc i^aJI pL3 ( _ T 3 *j_u£ CjLuiSLi ^S^jjj 2ji 
.(jjiUlj LluLUJcvUlj CjjLLlwIj CjjLaj^£LII (j^LtA (jJjSlJI S^SjJll (j.}L*Jll aJJt 
I j»a. 1 1 «Lx-uj 4la-t>J I j^ie-uaJ I Cj!jjjt£j 1 3i1lu ( _ t 3 (jjL«Jll ojuk Jt>-3J J^J 

cLAJlJj. I iLuioj'ill CjI£j^>JI Ala 1 ulaj I J La a uij 



Hydrothermal Solutions: 4^UI l*mi\l\ JnIUII -2 

pjLtlaJI jljj.1 (jjmjj *UI jLJc-J (j-1^- 4jlji»-V 5Jj_i i ii 3JLv (_^ J^.' ,_, " .'"' 1 1 
(<sJ (_yj.II j_col_L«Jlj jljll x^jajj (_, 2 w 1 1 (JjI mil «j^>JI I JJt, f_^j volatiles 
_>jl_£____J| l \ fJ a Cjj^Ijj u^i\ JJ"" 1 - a ^J Q-^i toll ^^jLlojSLII i_*jS_pJI ^^S (Ji-Jj 
J S 3 (_plj i ii II oj-ifc fj^S 3jlj^>JI 3->-j^ pLaJjV I j la jj i^j'i/l l^jl-»-lj^ (^ 



I0J 



ft-y^JuJI uljjjJIj QluuUI 

j_j_j£L!I i La * • a 1 1 j «UtiJjjJ,l 3jlj^>JI eJJbj . «LL>- LcJ I 4_uU,l (JjJL>J,L> i"mo i a 

jj 1 a llj jj-LSLII jLc. Jlo Sji^vjII SjLjJoJI jIjJLIj tUI jLitJ (jJ) <taL^L> 

j!jj,l (j_a 3j_j-j^ Cji j iS (_)-«-»■ fj 1 c JlX.Lcu3 i7tJI . . (j^j^SJI Jj i nSI (_yiuj 

J '^>~ L^_i(_3 L^j j-«j (jP-!l j j * ' ■" 1 1 (_3-3 jj i n'Cllj jj^ ".tlj cjljjjtAll (J^ii- 

<jvjJ (jlol aseJV "^-^J ^ SjIJUI jljl! J-<i^- I Jj' a » jtv. , ,." V (jjIaLLa (jJ! 

.SjjIj^JI 4-uUI c_^uljjJI jf SjjIj^JI 4-uU! £pL*ib o i n~t <3-aLfc 
J^L>J,I 3jlj^>- 3-»-j-5 Una Sj^iii aI i n^i ^1 <Lj£.jill aJJt i"iq i n^ JLSj 

:i dl *j'a i«U£ clxjj£j (_£JJ! (JajlIIj «Llo Cu i up (_£JJ1 
jj,<,U;,^j (^500-300) Hydrothermal Deposits 3jlj^>JI 3-jJLc i i mljij-l 

CjjLoIj^J^JI aL>-) CjjI^jj-uoLJIj (a^jjJljJjJ,! aL>-) CjJUJUjJjJi,Ij ((^ i aa Till 

JojLi "--j (a 300-200) Mesothermal Deposits SjIjjsJI 2 U , ,.y, ^ i/inljij-t-i 

^ylll i iinlj^Jl J o miIj Epithermal Deposits 3jlj^>JI 5 ,^A^-;^ '.' '"ISLTFr 
JaJuug iJjjso i^SLlj (a 200-100) 3-JLc 3jl>>- 3->-jJ i-lili J-JUe-o (j-o lIu^j 
jl i i i nil ^jJjla I gj u rt 1 (j-«J (_^aj 2l ■*■ la i ■■ ^j-* <: ^i>^ l5' tjj "^> 3 1^ J ^) a " "^ ' rt 

.(q^ajIjVI ^Li-) C ^ lL iT lloJIj ((3jjjJI ^Li-) 

: Replacement Deposits <bJtt»2t Mril^jll -4 

<b 'I i V<al CjLuiSj CjljJLoJl Djut iii n^pj L^jjjGj 
dJLjJIj (_>^> L»^5jJ I (_p_o «LjJ^Lj»- VI iii nlj^JLi i _i i nlj^Jl ojui /- o i n~_g 

•,.J 



101 



Spring and gases Deposits g wrfUwl)^ 4dl jLaJI§ taWl^jJI -4 

(ji Jju j i5-La-l i nil 2-uLil (JjJL>J,Ij fljl J i^aJI jj Laj I Sj-p.'i/l J^.ljJ.1 ^^3 
CjLuiSj c-u "^3 JiJS 3j " i^'aVI CjLoL>JIj j j se i a 1 1 (j-o jji^l «j^>>-ll 03^i 
1 _ya_»_lj 3jLj_LsJI .jljJJj CjljLkJI (j£, SjLj^- Qi^i (j " ■'"' ^ ' 0"?*^' O^ '*>rh^ 

iiiljLill aJJt, (J^UlJ (jf djjLajj . .«UI |>j3»Tj 3-u! JJI irjlJla}Ulj oljlil! 

""' ~'L?J ^ '" *'J '3 .J "' Tig i (j^-J Loj^lJ ! (j^L«_a (_p_o (^^L^vVI i pi j i ii^-jJLj 
(_p3j2l •»■ u , „ jtj cjIjUlHj SJjjjje-o (j^L«J,l aJJt Cis^js>- lil Lol .Cjj^jjjiISJIj 
■ La i • a 1 1 u^\-kx->2 "-j-ij-^J 4_uJjl1I CjLJjSUI ^Ls i(j-l£lj_JI jLsjLiI (jjj^la (j^. 

7cJ_aj ilujjSLJI jjILa i^jlS^jJl «LA^3 (J^>- * (j-o^jjj «Lc^_cuJ Jl^jsIIj £j] i~i 1 1" 2j 

.dJLj^jJI ^j^ <ua-J (CjjVL^JI) ^j scjua-l I /tlllj Lo^o^l 
*_j-jLlj sLLlA (^^ (_p3j2l •» La i " ^1 ^ j 2 j~ 1 1 (JjJL>J,l J uaj jJia l^ji-ij 
4_<_i JLj*_X1 CjLJj£L1,I i _i i n^pj 4-taeJa i uJl oLj-lLi L^vl^ILal Jii^j S^jlS jl 3jLv 

2 i^alU 

jj-» uaj] (J^>o ' " I Lj ^ 1 c (j-o 4_ujjti,l il)LoL>JI j^j^jSLj 
jjs .. L&Ijj-u ji 3jjU CxjIS «I_jj-u L#£.IjjL> 4 ii I" ■•»J, I jaJe-LaJI (JJ^-J ' JlJL ^ 

Sji^jll 2-lLoV| (j-iW O^ lilt jJ 1 JJLsbjJJ ^Lj^jSLI! jjjQJIj iLaJuIaJlj 

u 1 11 j jjji£.j SjjJl^e^ 2^U; « ^^a J^tltl I jjt oj^d J^J Metamorphism 

.Contact Met ^^Lii!! JjjaltLi 
jj in" Jj^l ^ySj Regional Met ^mnj'n (_, j LSI jl Laj ^^3 (JjSLj Ji^j 
j_Aj ..3jIjj>JIj LLaJLuaJI (_lol^£. LtA ' La ui '"' ^^jQJI ( _ t 3 Lx-Lu iLa ak 3jIjj>JI 
.Jaia Jl j -a- It 2jjLx!l S.ijIsj'^I CjI^jjcU S^ejjJ JliJjeJ La 

(jjLjLx jjjfc, ^J| (_gjjj lilti (jLa 1 Ijojl^l jl Luj/Lxj (J^cjJI ^IS ^Ijjjij 

(Jj_ialj^>JI I j~ L a I (j- '*>tH^ CjLl«SLj 4j 'I i^~al in nljj I j'"* I Mill SjjJl>- 

.CjJjUJI (jjU^s liltaSj (yj-LaJI (^JLc Sjlj^JI Jjls) jljJjVlj (,j;j_jj>JI 
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ft-y^JuJI uljjjJIj QluuUI 

'. J^>«J CjLoLiJIj (j^L«J,l l j t J^3 jLl-u-O tJ& ■ . lilli Jjlj 

..«Lj3^j>JIj tLtaeJa i aJI ol_jJ,l (j-o CjLoL>JI j^j^jSLj 

^ J S ■" 1 1 c-u nljjJl (j-a 4_uJl«J,I CjLoL>JI (jJjSj 

2jj Jajtllj 4-uLlo-i5L1I CjLlLjjlII (j-° 4jjJl*JII CjLoLiJI l j t j^3 

.. ( _ r C^ll\ L^Jj^J L*jJ sblA^tll! C-u nljij.ll (j-a 4_uJl«J,I CjLoL>JI j^jJjSj 

ji ( . . 1 1 nt jjie^aJI (jj^Si ( _ T 3 a^I SjLU ji *j I J i a II ' ' ^" .'"j" Lt-Lg--v (_j-&J 
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(j^. dUjS UjjieJ J-Aj i«UaJeJ La J I j '. U I , t 4jl3jIlU 
ja3 <JJ_il£ (_ o-p CjIjLoJI (2>cj iilAtAj I iua jLsjJI 

rfi_CJ>J1 T^jJ^aJ uLl>-1 ^ySj2] J) ill M L_a_p /CJ »C AJ e- i-L ^1 

(jLSLo ( _ 3 -3 ' fl-mje-j ' a j^ jl i<j\£ljjJI CjLa^S (j-° 
. !jJ=J oj^ri^ «ULj j-oJb JL3 IjijJLi-i J*C liull i Lgia 
«l_jjl JkHx-l X-^lj ^5^-L^^J^_jj>J1-(_p3j 2l («i^.J 
JjLuJ ! JLAj nJ^Ltil /oi^. Lg-La (_£j^-l j»>L^. Jl ^'jU 
itj oXi 4J C^e_j_i^alj .tixje-jJIj «L<ji I j jj Li (JJljlII 
I j <- I j iU . i^l ^.t I l_La 5 \a t-»" a (JjL-uj Ll^-jJoJcSj]! 

I jut . I g-J] Loj 4jjIj^>JIj 2 i'm 1 nil 2< iSizI Sj(j-v?j 

(jL£ J 2 I 3 Jl_i_«_jJI (jji-o^Ll Lai iaj-jJI jLt*3 La 
*J '>**-'! /y£ k^juJUq LLa_<_ujl» JLuuj <i ( jjjLIj_u1j^^_jJ)) 

(j^jj (j_o Jjl jji (j>LjI! J-iJa 682 -371) 2_ulJjjJI 
«l!j Jj n_d! jjl Lg-La Lsj^jla (jl^ La t_ijjj njjL»J,l 
JlJc^. j-jjjij ^45 l*U jjj . I j .'^"j"j Lgj^>P (_j-^ 3JjL*-a 

^jSjj i 1 JLA (jjLJUj fjuu Ja.d£ (J^TT * ' ' " ' "3"^ dhi^^-k-'' 
idJJj J_«_i *L*. (<sJi .cIjLjLiJJIj 3-J>lI! f<si«J dl!j£ 
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ft-y^JuJI uljjjJIj QluuUI 

cjLo^Ll^ f*^3 •— ^jt)-^ d^j-? *j_P ov! *— ■ '" lS^' «jjJ!» (^Loj^JI < ^ .^."X 1 1 

J-J-Sj iaj-jJI (_5-j^>- I J ' a * J 1 4jIjo i na C-<-iSj jJLlj i(j^L«Ji,l (j^ L&> (J-uLj V 

dl! JSj i jjji^Jlj jjj^^jJIj (jjjLaJJIj i_j-&JJl£ I j*'* tjj _■ 2 Li j jj^L«Ji,l q^sjju 

Lx-ij L^_tSJj p ^ ' ja I j c x L^jejjLo] L^_La ^jj 2j ' > J JJ~* ,^llj jL^>- 21 ^jj^-lxj 
■ J '"* <J^e_jJlj (jjl_«J,l dJLLj (JjLlj ^^-Ljlaj i«Qjc_i «Lx>.^Jj_cSi 3ijjLA Cxjl£ 
4x-iJui!l ' " ' 1 j I i ia >i II 3JjJ dJI Jj . L^jjjjjj 3~ ' "L? 'J I j .^»-»a OJ- 5 ' 3 * J '" '"*"' ' 

.. ( _ 7 J22 /oi^. (j-a L^_i3 (jlS Laj 
. 4_jj u^_jj 1 3j Lila^J 1 jno mi Llu^x. /<u 
. cLj_a^ij_u V 1 3 j I ua^J I jno mi Ll*^_tl/tj 

10 37 -985) I iji ii (2>jIj ijj-uIjjj-u dh 1 ' i_P-° o- 5 '-*-^' 4-<j/!jjJ cjVjL*^j <_sj_»JI 

t^J jIjI! t_Jj mJJJI (j» 
J I <"i°ii^U SJjLs cjL£j_a -2 cjLlUsjIj jLa^vl - 1 

.^Jula -4 7-^Lal -3 4_uj^j£j 

i_!jjl1I (j-U-ujI Jill r-ijjiJS oujii-i (_gjJ!) (- uil ajuJIj i^^j^-lJI (Jjl3 dlljlSj 

-»-\l , ,-.VI j i^r- jjlSla iSjJil oJufc Vjijj' (_y^ ' . j^t SjLiia^JI jjLLi j_ilaj <3 

(Jji <JJ_iLSj n_gJ^LjJ,l j ill c *_>lj_ll (jj_SJI (_fl_callla ,j_o i4-Lal«JI ^ i a J * 1 1 j 

(jjL«J,l (_,«!<! 3_^cljJlj 3_S-j-a-«JI j V| j-^slj ti- 51 ^ >* (* 1555-1490 

^j-« t7c_al i ii ll j.\ i ill jj-* P9- 1 ^^ t^jl i n )j jj-* (J^J^ L)J-^ tJL^^- 1 * *^>- a J-^J 

i_jji^3 4_lSL!j lALlij ^Li LtujJiSi u-ujJ J-*J i4_ujla CjLlJ (j-o 1 4 a U se a CjLlaS 
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/- 2 ■_' 4JI VI i3jJL«ILoj 4 ii 1" -^e-a Jl>- (JlS i"il /_i 4_«-iilaj| (_3 <tliL23 (j) jjSLx-i 
.«Lu_uL_u2l «Lul_4_j£J1 ^_x-idLulJ1 (j-oiU jj-« L»S^_a Laj.} 
3.}jjije-a LjJa^v (j-« d *^; tP (JdJ^ Ct^ 4-u-uL.u 2 1 tLuLs-iSJI j_LaLL*Jlj 

5-uLt-iSLll j-loLLaJI dJJj ijjiSLi 4jU,I jjL*j V f^jjJI L4I0 "-^j-*^ L° o' iJ^ ' ' JlC - 
j_^l_L*Jt a j j l 2 ^ I " -^ 1 1 cjI^L>oVIj ..cjljla Vj oljlaj cjIjLc. 3 1 • >>" 

(jjL*-a liJLut tjSLj ij'J '0- i ' JL ^4 ^J" ' " ' " ^jLgjJI (_r& t, la *"' *l aloae^a i. i mil 
*_o j_lo LL*J I Cj^L>-I Jj (j-a <JJJa£j Ju3 i <LajgJJl I jj.}L*J,l (j-° (j-^-il^l (jyic <*3r!-" 

..(j^L«J,l (j^O^-il^l lt^- •^£Jt! * j0 ^-*^lj 4jjL5liI '"«■ iji »^"j i"<\l -j^l. in^ki" 

JLi-LJ (jl SjjJjJI dJJj jj l '•>"■'' ^^SLI I nlr j . j-5l2 (J-ILi- VJ L^j-ujLx-l V SjJiJS 
CjLjI I j II 1 1 1 I * ujS tG^Li-ljiJ (_JJla *_jHj_LJ j-L&[lxl\ dJJj (j-a ljL»-lj Ij Lajc 
l_gj Laic ^LLo Jii- .«CLoj_i (jj^DI » i—L) (_y3 uljjJI jLa^vi ^LLtu (JS i" "t (_yl!l 
(J^cjI ^1^-4 jo i .Till CjjLv (jl-(jj/Lj/2l I) Laic I i J 'j nj-La- i nSjalj (JjSLjJLujJI 
CjJlJs-3 La lilj ..(j^L«_o (jJLufc LlulS La jj^5Ll«JI (j-° i>J^-) Lx-AJl>-I uoLjj 

(jjjjjij i_£JJ! j<s_L«JIj jj se LaJI Q^SJu Lgjjaju *_o (jjL*il l*11j x_«jaIL!j 
lIiLLLjjVI LdJj ' a-i-aj (_gjj! jsiaJlj Mineralogy (J-jLlU /sic u o i uj (j^UIl 
CjI Jl»-^JI JjI-uj lS^' Geochemistry ^Llaj^ojjsJI zoic jji L^jLaL>oIj 3jJJl«J.I 
2 «_.; tail ^ j»L*JI L^jiuiJ ij^a-i^tlj O- 5 ^' ti ^ iUuiLuVl 3_uLAjVI 

^_i-tDL_ULj1 cilj I ( nj J J LQ q (J-* 3 ^ "^"' L5 ^"P^ 1 tj' L ^*-l'-^ «ULiiu (j.* /dc ^-Aj 

. l_Ll^>- (j-o 3 ' j j La II (j_uj-ui JS i"i" (_ylll j-loLulII dilj .(__>i>j2l ( _ T 3 «LuL«jSLII 

(_j_<j/J^_II 0Jl-*_> «Ljv j<S_J 1(J ii I uj— 1,1 J_li I ! I 3 LO ((V^SLj^vl)) (jLS Jl^Jj 

^^Jl (jLSLo (j-o (j^lJlil Sjjjl^j JLa (j-a (JjLS (a 1765 -171 I) «i_2a-<-ujJ^aaJ» 
(_gJJ4jaJI (jlS (<u nJjL»Ji,lj jj^oLLti! 4_uL«jS_ajj>JI SjjjJI /j o i uj Lo jl njLSLo 

. I j a ' i a j LuLijS (jjuti,! (_ji>- (j-° Jj ' ( ' ®^® " ' 779) (((jjj^Jjj^jj t_jj£ Lv j _&»■ » 
4JLlu "' a-JjL-La i _ > ii3jjLfljl (Jj>xajj!i 3_a^L«J| <1cJljjI Lxj Ji^jsJI tiJJj dt>-jjj 
7-ul 'i^jj-i ijj 1 ^ iJ^~" ct^ o^ 5 ^ r '.' D- i ' JL ^' w 3 j-LaLuiJI i—xjj^j (j-o 1869 
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ft-y^JuJI uljjjJIj ,jluuUI 

jLIjj .SLpJIj (jjSLII <—u£j3 3jl>.^j (—oj^jiiL! (jjjLual c^Js^JI i_i!li <j-«j 

.«LoLijS_jjj>JIj «LuJj<Ji,l CjLsjs! Cjlj_iij (ju>JI dJJi Jiio 



SiLcb^Li (jjUJll cdlj ,J^ 3 j o r n" Sjiij^ (j£, J 1 1 nj (jl (JjI i nl (^^c. La I ilj 

j^Jijj (jl Jg i nil £yl (j .nig . Lx5e£ J^^J 4_uj/Lj/2| 4_oLijSL!I jj^sLul!! ^1 
•" J a 4_L i(jjl_«_I,lj j_cal_L«iI 2 li I" -»J, 1 »l o i n^/l i_aVTj CjLIo (jl£ 1 1 j a Jo. I 
4 j. Ir (J^j-u LxjjIs 5-La.Lu T Jl sljj (j-uiJtl (_yC-J (j^- <-^j-ii >I o^J • L^jV^Jj^a 
J/l3 I j£jfcj .^^^-u^o julL ^yk: ^u-uVI (JjSLj (jT^J^I Us iiiili *-oj .LdljjVI 
sU Qj"' se jjij I JjJl>- (jj a uuSLj Ijjli LoJ_t£. (Jj^l (j.}L*Jll »l olr j (J^-uLlajSLII 
3j_cL9 (jj-ij ttflj-A Jj-Sj SJlJJoJI sm mi^I /j o i n (j_« -" g ' rt Jc»_t3 ./cj-u1 (j^. 
(jl Lt£ .< _* I J3 j J la (j-C (_,_& l_<t£ »l o i ual dJJj JaAseJ (jl LjJ <-iJ>JJ i3-aLc 

i3_j_Lu>UI 3JLLJ1 ^ tiiVjJjd LLlL >L-al <-< j.<mi jJ3 jj^LuiJI ^i; i_l!!_L& 

^j-UjjjI j ■^*f ^Ijj^3 i L$J I'.ii mi'iSI (_ 7 jJI (jiLo^l si o i hLi (_, o i ii La t-LlLuij 
ajJj^La j .^.i.tlj i Lj^LbjoSL-u (_jJI 4 j i ii i ajjJlJK i ii j i^aJuulj i VjJ^ 3 jim'i 

a! I '"'JJ' J '^»*<~J i«L4JjL^j1 lJJj_4JjJ1 4_4J-^L*J (J^J>J,1 (C-lJuljl /CJ_u21 ^jl\ 4 1 I n > 

^_)jJLll I ,„»j'ap,,.Vtl »^J^ ^ Tl j .^. '^j j„jjl i d)i ii, p> i^p,„Vd ,,,m 

(JjjLj_ui ^ 1 c CxJtxiDj ^-uoLuulj (jjiju,! CjIj mna (j_a J_ijaul cdLLAj i L_J-JL>- 
(JlLo (jla-Lftil i_j^jslj i^S jGil (_5-CJ! I J-Aj isLuLijSJIj 4-Ljt-uiaJI Lfrcal as. (j_o 
i«Lujj^iJ! dJiilu sj-iiajl sLxJi (_j_ula (_jJI 4" j. o i nl i ". 1 1 nl (_£JJ! jj^ . ..jAII . ,^',r 
< Iq a 1^ ^ 1 1 ^jjjL-ui (_ T k CjJ o < " (j^L«_aj ^_x-iDLt£. t-ilLLAj . ^jLJI pfl-uaJI ^nui^ 
(jjJJ I S.U »l o i nl r.^Uf i joj (j^j ijJjlall (Jjl^tll! I &j J laJ (_ T lI! ^Lu^il! 
(jjJJI (_gii ^-a-j-laJI <Uo3. (jJ! 2 j i n't ajjJLjVI j .^«'<* ^LiUi i^jIjJqJI L^iaj. 

a^_u1j^_J1 (JILa i oljSJlj a^?e_J1 »1 o t nU <"m o < n^-coL^. cdLLAj i^Ij ill Jjjj^' ' 

ijJLuij iS^o (Jj^ l-ijiual <-i^>- i(j no i"ilt 4 j i ii t a^-Jl^J|j i(jjij|jjl (^1 4 1 1 ii i 
(jjj^_Ll^ (^l d | i iM AJJJLlLiJI (JILa i(JjjX.V1 JlJ^. 4_^j a! slot nU <"m o < n^-A^3Lc£. 
»l a— 1— «_ll j j ifrl mi a (_^JI '"■ • "• ' (jjl_«_oj .4_j_2-Jj_C^(I (Jl i >J| 3_Jj 

j.^'r^ uiyuj ' . ",_^' a jj3 ""I (_5-"'.jD"^ (<sJL«JI (^1 4 j i ii t ((CjjLi-Llj.aL>- »(jju«-o 
4 \ t .I i iC^jI'C i ii ^uj_iaj ijjjLfljJj_Lo j .^.;<-j n_gjjS (j\iL«JI (^1 ^ j i ii i ajjjjS 



^1 2 j i n't i'ho i n (jjLjla i-LlLui l*II j£ ..7cJI .. ( _,'\ i iolJj-Laj lJijJjlIo (j^iLti! 

ilt-jl i ii ILSLllj C-<-llja-fl i uJ-flJI (JILo i L^J-3 4_JLc. (J3^ Ct-^' c ^S'-*t!^' jj^51_l«JI 
1 1 Jj" /ajJUjJjJ,lj ajj i iiliSJlj jj'-' i ujajI j_cal_t£. Sj-S^J <Lj-mj l1*juJU-JjJ,Ij 
CjLiill ^1 L&jjJl>- <_j-&J3 ^jIjlaj 4-uLijS jj^5Ll«J Cjijo i no liJLcji lilljiS 

. ((^jAaIJLII (_gi) (JJJUU^I (jjui-o (Jila « ( _ > ^aja LjLl I )) (_j-i-»J,l Cjli ill I o i nl 4jo i in^ 
.A j o i n**itl ( _^ <£*xla l _yj\-LM\ (jj^ (_j 1 i n" j-coLulIIj (j^L«J,l <jj-il£ 1 1 JiSLa 

(jjL«J,lj juus[lx}\ «_UJJ>J Jl>-j^ (JjjLj/I (_ji^. 4 JO ' n't I 4_j£ jL«J AJJ (_j3l-J (_W-2 

<_2j^j>JI (jJa-jLJ j_cal_L«JI *_o ^ nUII (J_oljil!l 3Jj J i hjj . ill I Jj^ (3^Jj • ' 
(7-) i_2j^>JI_i 4J j-oj-J JjJl^JI ^lilo jL^cJi . L^J jj-o^ Lgjl 1 11? (j-o (jjj'i/l 



^ '>"-t I 2'a 1 * — ■ 1 1 Lajj^jj i(jjL«Jkl (jim J CjLal m"iS| j^c «LjJeJjU CjI Jljj j>Jui 

aj A , ,"S 1 ^j) jjtj J ( (_A jjl ^£, Qje_j »| mi ,1 ^l^j?e_coj 'j ' *~> 1 cUjS^jaJI filjJe.AjaJl 

(j-o 3 ji^J.1 2 * U •■ 1 1 c^Jl£ Jl2Jj ija^jLp. (^ 2_JLc 2JlSLo «U l^l*.-vj 2 "a t ,^»tU 

(<sJL«JI ( _ T 3 i_jji jiil «Luj Jj>3 <ilaj^>- (Jji CxjlS (_j^>- i4J£. ti^toJI (ji^. -" gj-i '* a 
(j-a J>^ J-^' O^J --Sj Mif 2_LolilJI Sjjj/'i/l (j^ Jj'i/! (_,"_; 1 11 dAUl ' j** (^ 



Q^SLj -il^LjJ i(j-Uiltl (jJj(J,l L4JL0 Ijj^aJLjcjj-ulj I j'"* I j_l2-1 (Jj isLojJLlI I J *<•' 
^_5 aJlj^" i n 1,1 i (_AJlJ1 a la * fl jJLLaajfl ^_^_A tfLjj LaaJU t ufcjJI /c^-LLa ^jl LLiLJ 

(j-UjJ^lj (J-CL>-Ll1I (_>aJLJ (jl VI ^Jil JJ ' — ■ -» T 1 (Jul LcOJJ-ai-J l Lx-lJuS JJU3JS 

4-jlji^V i^yJj^l Sj_u/VI ^ Ajiielj-ul Jl3 (^j-u-uVI i_uijJI (jl ^1 (jjjjkjj 
(_gijj| I JUfc *-LjJ Vj 1 Ljj_Zj (jjiJLcuJI vIl-JJ i4.ila.flj I (j^ «Lfl&Je-o CjLlO u^C- 

t4 ua^Jl (j-a Sj-uS d 1 1 n 1 (_ r l^. La-il.} ^jIL?e_) ^j L^aJLI t ukjJI ^j2 t(j-\JLjJ1 Jl>- 

iJ-j-2 t _ 3 _iLiiJ1 (jj-ill (_,-3 (jiLci ( _ T jflj^cl <_<3t£ j-<kj (((jjijSjuLvI)) 1 a uqj jJLIj 

<j_a t_Lji jJI rlj-ir "1 1 11V L*J JiJS j-i^a-a (^ C J.o.Cli.u I ^^lll SJLjJaJI i _>}ljj,l 
I a <^j I j a 1 a j j i4jjj-aJ,l <_*jijJI jo^vLLo <_<jl£L!l I JJt jlj . j\3jljSL!l (jjjlj-^- 
jaJ ijLjJI ^ La 1 ulj J j '"^JL? j a ■"■_' j-se-ua] I (jlS i7cjjLlII LlI AJ^Jl>- 1 LflUaj 
r"jL>- ^^Jl «Lj>oLlII j 3e LaJI » L^a cdJii Jju (Jijjj .(JjulHj (JJ'-^'W -" La sej 

» la 3 cj~^i ^? ' " "'*** Lt~*~*" 'J ~* ' Cy* L)'3-^' Ct^ L^-J"? t —*- J ^ dN^ t/QjTeJJJ 

(J^j>-Ij_Ld «LLa_i_ulj_l i/c-du (jjj> i n a (^1 (jj> i nl jcJ t4 l*a >j| /CJ?t^e_l Sj_l*_i-o 
ijJlj*_Lo -» U , .. ^ I c (_gjL>JI «U,u (j.^ '"t I IJ-* J ' "i_t dJJj J-*JJ -^ij^ 
JufcLSjj (Jlj3 Vj Sj-JLuaJ I (JjSJI (JjWiJ iJjj Laj^ j J < aJ (_£JJ1 j-Lill J »^*1 
til! jij i«LxjJL2JI 2jj se i^aJI (j^jvljiaJI (j^ j_uS «LxjJuL!I (S^-Lcll (_y3 (jVI (_j^>- 
aLWJI (j-o L-jJtjM u^s^isr'( nl ( _ T 3 C^a JlJ-"i 1 nl ( _ T lII 1 S j Ji^tiH I -»-jU . ..tl uLflJ 
j-ua-a l _ r ^ 4_«jJ_o Cj_ilS (_,-j-!I «L2jjJ2lII i_jjISL!I (j-oi-i ' fl-i^aj Lo .jjj- mil 
3JLie_lj j j 1 ,^. ^ llj jtiilj (^^jLcojJI «_o <LLl3e-i n" (j 1 1 >-""j i(_^jfcjJI sLlSJUI 
^ iJa-aJI (^j^a^jj-" 1 11V Cj Ua LlI>- I (_gi JLJtjj (jS3 (<Jj ijj< i"ill 
(jjLj(_a 4_j| Jl^JJ,I (ji VI k . itjJI i_al mi'i^I 7t-Jjl-J (j^- tiuJL>JI JjIaJJ 

. cUi_j_Lcaj (j i n"^ ij Aj^\ <"i t nl JLl>.| ^O ' dal l^JI (Jjj_Laj 1 ^ , ,"SI 

(.ujUJI tjl\ ir-i"i^VI (jUUJI jji (jtljjJI /ajIaJl!l (jK JLutJI ^^Ul (^ 

,jj,Lx_(JI I o_i 1 11 Vj) (jjL«Ji,l aI Jljj-" 1 11 1 j i_aLiiuj£l j-P-«j j hjjJ.1 Si 1V1 (^ 

.(jjji,l Si hi! l_i^-l_CO (_gjJI ( _^J-uLi-u'jl (- S j"X"tl AjJiill (JjjjjJI AjSLu i nj 

L4JI 2 auAaJl^ 1 1 j'al ,-..~,K\ ? jj jj£. (jjudl jjj ^^S SVUJ,I /n_il 1 nil [_ya q iuJj 
^ij^la Lj-oj <icljj-ll Cjj o"ii nl Lx-Lu ini n-a-^ «LlILo CjIj^I jjjjijj Sj^u C^i\£ 



1 i i n tj . dJUj Jlju j-j-»3 ' aSj 1 1 I JJt q\ julL t4jtjs*j>i}\ CjWI lr 3j_«JJl-a 

(jl^Jal sLjj^JLII ( _ t L>JL> Jj^I (jLjijVI aL^l^u '"''■" .'"j I L^-jT 7c^».^j (j\i.jJJU 

8j I i a -- 1 1 

l_Lu L& /<uUiUj 5Jj>L! 3jLal_iJI jjUil aJJt JjIj! <j-o i_uiJJI ^L^ j_2J 

i2 j I <n s-\j->-~\ (_,JI aj J ' "^"t (3^-°l ^'t tl-2'a \l ,^.^-^j„l ->. "ill i_al u~&\ (jL£ *u 
liLIj J_*J i ^ .-.~K\ joj lOljJil iicLlca (^ L^al JlJ-"ii nl (^SLa-i (_7-<-ll ^-J^-IW 
(j\-i d LLajl ojuij . 4J3jJ3 (_La3 ^Ju*!,! (J^ej-u lii! (J^j-ul cjj^ '^J- < »-»J' 0J-& (jl 

(JJjLajJI CjLij-Jj^ aL>- (Jl^ji-I (_yJI JtJLJ L«-L3 Cjji (_ylll (_yjk j Lil I J (jjL«J,l 

.("i<ilr j C^jvji j^jll t_j-tb A-ii-cJI i_aj^IaJI (Jjl!j .4JLSLtu3j aj (j 1 <■> j 
(JJljlII aJlJ-" 1 ill JJ3j . <J1) L£j-a (^ L^Jj^i—iiLaj-^^-A I s£-<Lu ilaJI (^ Jl»-Ij^j 

( _ t jJI 3_jj_m «Luio2l (j-a jjjiLaJJI cjujj^S CxjI£j-I j<jjU LjiLaj-jL>-j Lo 
jLlII c^a^c Lij . (JjJiJ*- juu2~>- 1 (j^J (j-a L$J Li i^ujJLtl (jLcuj^! jljajl clujs* 

i _ T JI dJj_^o L^_ji i _ 7 _Lt_4-i idJj_IL>-Lb jjjjL^JJI Cju^j^S O-lJ&udu t ujj?tjJuj 

CjLj-Ls-C r-LL>oj . <J I j S, i""i (J^j 1 11^ (jjjj.1 j J Laj I SjIjjsJI ^u^juj i(jJjLa 

JlJ Vj .4jjL»JI jLJI (^ >aljli V 3jlj^>JI (j^S 3_JLc v2jLvjJ ^1 dJUj Jglr-lll 

^ » a J i a 3jlj^»- 'L-^-jj r ' k c *» ^^Ijjfc ^j^ju -ij_>i' U>^' wH^J-* (j-° i-dJjJ 
^SJlJJ jLLtu SjjjVLiA J i.ajj j j 1 ulj a Lltojiitlij/La njjL*Ji,l j^-i^aJ 3-ajV nj 1 ni 
j^a 5jl 2 1 " ' SjjJLo ( _ T 3 Sjjj-o) Vl<~i"il jLlI! JJ>J^ ijo-il! 4Ja 1 uljj «I^JI ' Jj a 
1— al m'iSI (ji i^jLsJI (j-«J3 [jjl . («LxjjLi!l j_i-a^ (jjj «Lujil.j^JI «LijiaL>JI 3jjj/VI 
CjL«L>. Jl>-jj *-1x_l>- i 4_jj3j_tloJ I j lq rt ^1^j?t_uo ^J3 tj^ ,^ * ^ ' tjJ-t-aS jjjjL^e-dl 
r \j ,>.^tl ^jjjL^tlll Cju^ijS jl^?c_i {/yjt-ulajl jjjjLse-ul ^j Jjla L^_Lu ^j-«J i^j-uLseJ 

..(jxlj-SJI (j-ujjII f.^pt, jliaj! tiLi V t^jj-s- (jit! iQ>^' 

t ) )jLLa2Jt ^jJjLA J_ib^>-I ^jJULA Jl>.1^H11 L_3jJJO tilA-L>. ^j-* * t-dbjllu ' *Q H>jJ 
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ft-y^JuJI uljjjjlj .jluuUI 

(jjl_«_a <_>ia-*-i *-o Laj^ilo Jl»-jj Cassiterite <-T-c_jt^ " j . r>LSL11 (jJj<-a ^^3 }liU-« 

Ll1ojX.J 2i^1d L^jL*. ^_^_HJ 1 4_jj9j_toJ1 f I j -»■ ' a II (JJIdLl« (j_« J-ir^* (jr^ t(j-uL?e-ui 
(jl (SjLaJI JLiH^-Vlj .(jjjLxJJIj i_jjijJI j^c LIjc-J i(jj-oJiJ3 2I (j^cljjl!l tVjji 
j<— i-ll ( _ 3 -3 «l_! r-j jJs i . frj-Ilj (jjjLaJjl x_o *-<t>- (_£JJ1 l1<j1j"iji iilS.il (JJjla 
J-ij^^-jJI «l£Luj-u C^jLSLs 1 1 i Ajl g-Laj| Jjlj (jjjLaJjl «_a /TJ-o J-A fU i4_ijjaiL! 

4ljS iVi ( _ T a (J^jjiIj ijjjjLaJJ! (j-o i_Jj^5 I jj j^jJ La ijjjjLaJJI (j-o p^Iaij i_f5^l 

i(JjJ_j^ aJLJ-"i i n j (jl (j-a (Jjial i_ijfcjj! (jl <j^-»- (_j^Lc iCjIjjlaj CjIj.}| ^1 
' " ' _ ' i c (j- I ' d ^*" lj^' J-' ' itaJaJlj (jj/La-JI (j^ j_ij^_JI 4£jj 1 11 <icLu^3j 
j uajJI (jLSj ij_ij|j_jJI A S j j 1 11 CjjLj-u i^LlIuj 1 JjJLsJI CjLoL>- Jl^Hi.! 
(jlj i4^Jij^5 I 1 g-fl '"■** (jlS^S i«Lx-iJJl!I ' " ' I j ■ uagj I j j ta£ (j-o lJ3"lj lSJ-'JL?-^' 
jJs 1 ^ uiSjI dlli (JjSj 0' T^^JiS d **"~'l («^Lcj < -r*i> : ?-'-" ^J." J>^J J->*" 
(j^ ej^z. I^S^C Lii ijJi LLtaSJI (j-u^j^aJ.1 sLoJLS i_2^c i^p- j-i-iiA (_y3 CjJL»- 
( 4 i t ,^^tl ^"^ /.9 j) ^i^. (_£3^Je-) ^JLH^ (J-* * '..' ~ A J ' -**1 ' Jl>-j Jui^ . (JjLjlU 

lr I <^jt j ,~ « ^ J^c. V*& . ±°AA\ ,_Li3 3Jjj 3700 ^1 'LitJjij j-^jj 
«LLollI! Zj-lmjI t _yi\ 1 1 j j Jl^aJ! f-^-j^; i(_>^iiL>ii! jj 1 ,^.^11 ( j_ a SjjjLaj (<uL>- 

Cjl_aLi.J . (_>^aJL>JI jj Lua^JI (j^ 2 r- j '.,^.11 s Lui'ill Jjljl (j-o (_3-*J ■> j '''''* 
t"i i LJ Jl^j ijjjjLje—Ljl CjL«L>. Jl>»^j LiS 'J ' a rt lO L^c-LtaJ JLjv^j j * ^ ^^.^11 
CjLcjJLi^3j9 Ajl^i (jl Lxjj ii_*jkjJI (2>C- LIbEJ I j « a I j a ( _ T ^I JlIoJI £/Uj uai.1 ^1 Jl3| 
t_!LJ (j i 3 i ) l ea a ^^3 SjiljILa tGLaLi-J -j'^" ^^3 I fl^K: jic Jl3 jj ) LeaA]| 

ejh j La Jjj-ij • 3j-o Jj^ j- 1 ^- (j- 3 <-^-«j J^ j-'j^h^' 3-cl-i-^3 ojSLj (ji (_yijl 
SjiaLla ^l j>Ljil Jj^ 600 aLc ul\^ v^jlJJiJ! SjU^Q^LilAj I^JL^^JJI 

(JjjIi (jljJj (_^\ '(j-a ' u-J I J-$ii c?-^- ^-i- jj I Lta^Jl I^IHjj i l^iLsoLi (Jl jjjji 
La IJlj* (_yi (J- ,L J w 3 • « ^-i> J JL> - ^-" <LstLai2il 2r\'.^\ ,U , ,,j"l I ^^^^1 jje_JI 
tj— LaaJ j i i .^. 1 tl 1j | ^"v ^j-J jJI /c-A (2|\_Llij_LiiiJ 1 (jl_> «U_jLliJl (_^cjJ1 Jo^t-uJ 

(j o (<•> l2*jlS ^j^J L>J 1 \Jj-Lta^JI (j_a ^ c j LttaJLI »m mi^/I (^Ji (jl ftUJU L«jLJt£. 

j>LII Jj^ S-Lu 1358-1580 j^ La cjoIoI (_yl!!j Sj n<r 3_LoLiII Sj^o^l jlil 

.(jjl^S Sjju l^iLsoLi pi LLta^JI (jlaLLo (_jJI (^/Lt^LtJLLilJl (Jjj^sj (_LiS (_gl 
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/ojJl^JI (jLcujVI Jufu La (Jj! I i^ajl (j-A «Uj_)-Jlj uJ* 1 ?"'' ' .'^"'" Cjjla 
(_yjfcj) *ljjir»JI SjJll S^La (j-o I gale 1 jj t » — ■ — (jj^bll 4jJj^I .iljILs i JjJl^U 

- 1 * -» . ^ 1 1 ^_a 3j_aljjLo c^jLs ^ix^ (jjJl^>J! (j.}L»-a jj-o u '* "-c^jlII <u^JI 

JjJoJI (JjlIj i .}jj-u2l (J3UI jJu-iiA (_A J-lL*-lU CjLoLi. clulij ijjt>-2 1 L^j^b 
4-aJLJ-" i uJ /<sJ 4JI V! i/<uJl2JI (jl i n'tVI JJ£. (jjjUc-JI (JjJS (_2jX. JiJS 4jLoL>. (^ 

<13jj<-o (jl j<u ijjj^l (jLcujiiJ CjIj^IS «Lal JiitL-u! (jS-«-! (<sJ "IJI «L>-jjJ (JljJa 
3_ojLiLa (_£jJ3lj I J^c i_jl^al 4Jju>J JjJl^JI [^ (jajiSJI CjLlO da-u a 'Lj-i-iS 
JjJij»JI (j-o Sj^Li^^ikl CjIj^I Ji^vjJj dUjJj iS^j^jla Vj «l>-LLa j_lC CjjLS 
.. JjVI jl m*<Vl JJ£: JjJljsJI ^1 <LjvL>. <Uj (j£j /olfl Ijbfc 
La dJJ jS (Jli-u-uj i(j^L«J,l Jljjji jjfc I JlC.j (Jjla^uj ajjJI JjJlj*JI (jSLlj 
dJ i ikii LoJlI^.) (JL2-J (_^>- 3j_uSj 5>j^J «GLoLit£ i ( _ > l3j2l (_,ie. (jLtujVI (_5-Sj 
(jjiSjjJll L4J5-J (ji^iij 4 nl"^JLl L^Jl^Jlj L^J^Lkj jojj^ll I j" .".j aj djLjLiLaJI 
(. I r I j 1 nLmi 1 1 cja-lc (jj K j, 1 n JjJij>JI J_i 1 n\\ (jLa 4j jJljJ (_g JJI ,_Ll4^>JI 

(jl) Jj-2j /cjjJl!! Jiil (jl (_yi»- SjLuj j i^i'<c j-Aj (L^jjj (jjj (jl^Jal «l»-^J 

JljJl^JI La? ij-ifcUl xjL-ail (jjiLstillj i(Jjl jjiil LuanJIj ililjUmU t_^AJJI 

.(3_JujJI 3l_pJI ^ 3jLc (j^UIl J£ juj-u^a -SjLJI jjju>JI j>==-o 

(jL£ JjJi^JI (JJjla (_ T i^- (jLjiJ^U i_2jj(3 Jj! jl »l It 11 (jia (_ 7 i^- t-jiijj 
4j^ loX\ SJiill ^^3 (clu-(jl-Lu)jl »l a mil jj^j&j jyuuJ (jl^^yla. ii .(jmiII (j-a 
■ »l 1 nil jU L&LL*-aj (jV"(j') ^J>«J-tJI 4JUI (_5-3j i«Lx-iJJl!! 

Li_j^j 4 LuLuijS cLbjjju.1 ^-cidLulJI ^_aI (j_« 1 Jl>-1j 3 ' '^* ! JJ^ ' "j^^' ) j" » j 

» Lk q )t_a La (jlSLa (_^5 4_jl «(j-ujj"( i in' . i_3 )>(J^_flj i L^aJuu I 1 JJb TtJjLL) ^j aau se * 
(J_^3 1!i 1^j?e^>- «(j_uJj)jj_Lj_uLl)) (_ 7 _cJ_j (_^aa ■"■ 1 ^ , ,,"sl j .".^ «_jLtuJl (j^JLJI 
(jjL*J,l Jl^-I I r «LjI^L>-Lj \l ^"^ VI ^Jl «Qjl3.j 3^-jjJ i(_g^Lc j_j£ (jrC^J 

3>=^-^>«^31j-">!ljii^L>J.I u-& jLUI c^jI^hjj^JlS^I Jjls USj.Sluii!! 

Jl>-j ioJjjjj (<sj ij^l^pJI ja^tAll jLu 'Lj-ILc 3jlj^»- 'L>-J^ Jl^ JJ5=J>JI till j 



15 



6-y^JuJI uljjjJIj QluuUI 

( _j-CJ-ji j-^>-\ ' a iSOSl CjIj'm .m dlti JJtjJ .j>a>.| ^j uaj A^LkiJI ( _ T 3 ,-^L 4JI 
«L>JL*-a Jjlj 4JI Jl>-j (_g JJI ijj=j>JI dJJj oLuful (j-a mJj^>-I A \K mm «(jjjjJLi» 
Jii£.j lA^LtiJI /yi LaLaj •*• i eajJ ji^i OJ-^ pLuSiJfl 4_u-aL>- i _* i n"S I 4_caL>. 
->\l fc. II ^^a r ^ , ^j (_gjJI j loJulII dlli ( _ T la£.l j Mir «_il i nil (jj-^' ' oj^uIa 
aLc ^-^->- 1j— <-u jj a i "j dj| /^Lul Cr"^ -1 ^^'J JJ 1 * 1 , ,j All jl _}jLJ1 f j t^a] I ^_i_ul 

5 A , „M All JJtJV I A3. <til_> 4-Lg-LuTi$-a Jli^. 'I ^*«* I (J.O IjljL-U (jK U, lA 1737 

jj A , , j A tl 1 A ,*:.< 4jI Jj (jl^ liJIj iS-Lloj ^yJI 2 mm mJJI (j^UIl JjJtJ mJ JJI 

.CjJSjJI tiJJj ^ LoL& Ll3E-<jIjJJ-uI 111 Ml^ J-f>^\ MjJJIj .2»JjUtl ^ 

aLc iJ3 _3 (( J_»lj_» — &» /cJL*J1 j^-3 LjJLa_*_a JJ 1 ** . ..j All j_<l>. {jjs <Jjl Lai . . 

«pjj_j_oL<fc» ^^3 (((JSjjji)) joJLtJI oj_iij <-i^=-J (j-o '* *" 1 "j L*j i2jj^_lo 1669 

<— flJj-laJI (j-°J "lJ->^" J' yj-5r^' 3-iLo (j a j^-uaaeljl dJJii (jLS JLaJj .a 1716 aLc 
(Jj2 isL^-cislj ^Ij-cisLj A^LkiJ! ( _ T 3 « ( _ T xiaj j ualc i_al mmSV «Ljl-uj (jLS 4JI 
(jl a I 667 aLc ^^3 «Cx3lj£» (J7 ^.dJ ^) — SB "■ pi Laj 1 "I (jl j mmII 3Ll>- ^^3 5^a 
4-»-jILl,l (jj/jjjJI (j-° W HH-^ (j-^ JtP'-'-" Cj- 3 4-u--y.<J 1 Ajj-oLiJI cdJj ji"i 1 nj 
JlJLS j&3 tj-aj • lj "1 1 ~^jl i'II a « t _ 3 _lLjJ1 (JjLJii)) I J Lu (j-oj 1 4JJJ' CJ- 3 jjJ-ic 
t^jLwSJlj «Uj_ioiJl ^_^3 «L<^ ^"'^j * rt J JJ 1 ^ uj&AjI jJJuascJLi ^^aL^JI LJt J^ t- J I J-fi£- 1 
mJj^>-Lj jl 'LSj^Lij Cj La j Ltl I dJJj ( _ T 1^. |Lua3eJ (jl La (j^aie-ui p-LLaILj/1 (_yl>- 
«L>JL«J,Li J (jLjijVI (J^J (j^ *j_i3j «LloSCjJl>.| Ji^ 4JI) : L^a «L>- (J'jj' J-^ 
jj La 1 " II j ~ 1 uJJ . ..7-^La2lj AjLutl ^IjJ^I ( j^ ^^.l^."!! (jS^al 2jjIjj>JI 
. (jj^ 1 -j tfJI j <^y''t- j^ '>> *- 1 Ij-l>.| (jLSLa 2(1 (_^3 (JJJ«-> (jy^>- 

jjA , ,jAll j ,^',r £j\ jSjJ,|j Jj 1 a_JjotXI (j-a 4JI Joo jj>-VI i_uL>JI (_yl^.j 

(jLS 4JI JJljJ (JJ JJIj i(J^_uLuijSLII i— !jj(JI mJ jJ 2^j|jjiJll j_caLl«JI (j^j (j^ (jLS 
a! la » llj Ljjj_l!I (JlLa ^l^"l A , ,jAll j|ji,| pljjl (JS j-ila2j •*■ j""* I lalLi ■■! (^^ 
1 " <jj IaJ ^c3 tSjLjpi 4AajQ 'jj^ 1 -j al\ (_ r l^. ^J J ' ^ "^ ' I (Q-^j T^rp-J *— ^_1>*^ cIjj>o iTcJl 
j ~-<- (j-aLiJI (jj-ill » ll-^ rt (jlS i _ 7 IL>. i4jS j -"-^ JtjLiaijI (jj_ijl (J^Lt*. Cjjj?c_JI 
^ljLu j (((Jjjji) 4_^jj_LiJ jj^ . .j ATI j_uia^o (j_a (JJlJJ ^_^3 si oUll ^jSLcj *-1x_l>- 
j mi II pli LaJljij j<sj 1 LjjjjI (_y3 ijJI JlJLl>- 4-Sjj 1 n"t (jS-al imJjLso (_g >l .^"al 

1 737 aLc (_y3 1 1 n't^a (_^3j 1715 aLc (_^3 Jljj . nil ^'"j^^^"^ 3j-^ t - ^j-^-J 

.1771 aLc a I LajLJt (_^3 jj A , ,j All jjjjjJ (j_a (Jjl ('^ u mi» (jLSj 
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I i j a «L_ljLj_(JI «lSL1«J,I u^Si jj a i u»aJI j'^''' Jl>-Ijj (_>»-<-" (j-o (J j I Lol 
i_g! j uic «_il_tuJI oj-^' ' "^J ct^ dJJj (jlSj « i_a Ijjai Loj (jjjJLjJT)) (jU,L«JI 

JLvf i at uu£l j» I 780 aLc ^ (jl^ «j j j i a « (JJJJJ plk.tl ^ -tsLijSI Jjja 

Jjjej^S (_aLlilJ^I dlli ^ij j<U L ( _yZ>\uu3j3\ *_a JJ^ I ..j All 4_j£ Jl»jJ (_£ jJI (JjLlU 
.3-LI luSjJIj 3-OL$JI '"" flu ..j*tl jjjljLA plj-ll Ju>-1 (JSjIiJ (_gjJI LlxJJUil (jJiJLA jl 

jj-jO i £J »jj a-mfl-d II ^)ia_aLjv j^ *>»-^ | <(^jl on i ( u . j)> pi kj i ul I 78 I aLx. ^-^J 

a!^~l»-I (_yl^. (CjLaJI ^-g-illj d_uj^jtll! ji^.lji!l (j^ (jjiL-ul (_yl^. Jj iS!aj< ni Vj 
jj^oLutJI '-j-'jj J^ «(— sjJjlJLo (^jiiHsjjLjjl (_g^"L«jj)) <Lo}L*JI (jl£ 1 868, «La-u ur^ 

H_gjjjJI JjJljsJI al o i ni (JjJL^. ,_a ;"* i a i a -»" 1 I J_t£. 3^jjjJ,I 3_uLl4-iSL1I 
tiLli (_^3 (Ti liMiTsI JLS <j£3 ,<sJ j-usLlxJ JjJLsJI I jufc ^ 4_cSLot 4j>Lj <-4pJ 

-LSLjI) lal n i ii Lajl^-I i(j^L«_<j_LI (_gjjjJt (jj i ii i"ll j i—xjj^pJI I j i"-*- (jLojJI 

L«-l9 licse-Jlj ' a liiSJl c^jjLS i«Luu^_l9j 4-ulxaaa ■ "" axaj «U Lj-c3j (aj-lLojJI 

1874,4 i i ii (_ji k"i i ii olj i i ii _) dlli Jjijj • ' jj a 4-<-uJl>- (JJ 1 - 1 ^ 5 ^ 2^. "; ,<- j^ 

Jl^-I ^_)^ se 3 /- I c LjjI^ «(jljjij_j!j_i (_gj iiJjA_Ll» (- i ntj-flJI ^^jLlojSU! (jlS 
i al _. U II 5 U ,„lj , (| j | , |1 j- *'lj ; t|) 3_lia_Lo (_,_£ dijjjl CjLoLi. 

i^jjJJI cLpe_toii2_b ( a-ilaJt ^^jsca i _ T 3 i la a la 3» gl" Aaj" , ,.1'a (, i^S t "^>" > 1 1 nil) 

^^llt jj^sujl!! l*JJj (j-o JJJ^>- J ' a ' » 1 ojSj (j! Jj V L^JI <-_) I i n->JLi «U (j^-pJ 
dJJi ^_)— I ->" i " J (ji ! JUfc (njJj^LJ)) c-l U". ..Ij in JLuJuLa)) (J^3 (j-a L$J LjJj 

/C-i-uV IJl_j_L?SJJ 4 lint (I A^_jjL>Jt» ^1 ( nj 1875 4 f ( n ^j ■■ U , ..^ 1 ^j3 j , ^. ' * 1 1 

Cj|j_LX-aj (_>ajl .^-^ sLjiIjJ (_5i^- (J^jjI J (j^-U Lj^jSLI I j i7cjjLlII dJJ j Jtlaj 
(j^Lflj (_gjia O^' LS-^^J tiih 1 L?- 1 lS>^ J ' a ' r ^Jl "^"J '-'J"*" O^^' ' ^^ 

tUj a 2100 3j»-jj J-i^. (jifj j ij» 29 , 7 i>-j^ J '"* j3 , ^'_ l j ij-aLLb'i/Li «L<ijLi. 
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ft-y^JuJI uljjjjlj QluuUI 

(jja L#l£ «Lu^3j2l *j lJlSjI (_£jix-a (jjj i n'^jj i3 jojj / jo^v 5 , 975 x_La3 3^ui 

<j.}L*_jj t Llj^-JLj ^aLcis^Jl jJ-nJ ufe^ i i n-*. i _ T HJl d 1 I n ill jj-oAj ^-Aj 5j mil] I 
(jVI (_5-J-»- i— 2jju joJj . Mii-a «LjiaAJI ji^ Jl>-Ijj 4 j i nil I A . , U, ^j-i i no-^j 4jLo 

(j^ (JSL! jJL»_a Jljjj^jS j-Aj «CjjuLoj^>JI » ^jj-o u^£i lil VI (o^ill i^^j-uL-ui 

JjJoJIj L*JbjJI (j-« ljJL*-o HPJ-° ^IJj^ i^jj-u jo=j>J* I I J-A (_y3 iJjW 2 (jjIcvLJI 
I Jufc (JjLso (_,i^- «CJj|^J^iS» ' d&-£ <-^p- ' I 789 «l_a-u Cj«L>- (_^>- i(j^ i n~»- i*i1lj 
3j^ic-jjaj>JI liJIjj ' a lJuSI ( _ 7 i»- f^Ljl VI (jjk Loj i »l ta2u ■ ulj 4J3Ja jocoJI 

lA^JjIj^jJI oLxj-ul JO-I lj .^.it~- t^il (.-Sjl^JJlJi.lj J II < U ^^Jjjti,! l_*jS_pJI (_ji^. 

dJJi (J-J-3 «Lfl_iiuIlSl jJs « (J_«Iij_<fc » (jLS (_J JJI (((jjijljjj)) i_jSjSJI jojjiU Llajj 
jj-SLsJ 1842 aLc (J.3J .(Jjj-C-VI S-^JT Jo-! *ujiL) fll o i nj (1781 a\-c) J-j12j 

O - u - i J i^jljj'j Ij t ul^ i iill ^j-* LJL>- LuL) a^_u1j^_J1 ^o^Lsr"<< nl jj-* ((Cj^e-lU)) 

^j-« 4-3J7c->- (JILa til} -1 3 '(* 1133 «lo»j.} J-t£. j ^ '^*i > Q^lll ^J ^ >l (J Jjt_a «L)t Ld 

i3j JJI i_xj^3 (jx. <Lul 1 11 Wl iJiiLaLiiij^l aIqc I ,j-a Jo-I_jj I895aLc «Lv <3 

J ua3 aiLii 4_Li>- CiLg.1 < i"il )«-<IiJ A^-ulj^-JI (jl « (Jj^£j_u » j<sJL«JI Ji>-V jl 

V (_g JJI jijjj/'i/l 3j>" <j-° ' " ' ^ ^ .' <° J^*- *^ ^Pj-^ i^^alj^.jjjjlll 7-jUI (^1 
i_aj^o- (_5-*j « LoLvj Loi>j Ll!l)) Sj^Lj i_aLcj^3i ^1 i_di3 ajjjIj^jJI cjL^I» i"iI 

*L>- (<u .ijjLiJj *j_Laj iLflj-o L4J-0 (J^-J i«LoJ-iII ^ujjJI ji (Jj^cVI Sjjotjl 
((LflJil) CjLg.1 < i"il (ji ( _ 3 _3 idJ mi II J • 2 J V (_gj_ll (j1_fljJu «(^j-«ljj (_g^JJ-u» 
*L2Jj (j-a A>*_' a^jjIj^jJI jji Ij .^.it~ jj| ^1 ' ^J^IjH <-^-llji l^J- 1 *J '■*' '"J^ 
^ U -»o (ji tjj^o-l tjjlia-lj 1 h uta£\ 1903 aLc (^j .(Jjo-i jj^sLl^. ^1 4jI j 
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dJLtl tixjjtj ' aji JaJI (j-a L$JI V! iSjIjjcj I j j a i a a (j^SLj I Jui a^jj I j^-J I <-1)Ij i 
Jljlj VI aj-j_iIjj_<JI (j-° (j - * 3 (J ^ c *J 3 3Jl (j-a L>Lt=_l3 » ' i aj jl »_;'■"" i ""' V 

. LaLc (j-G^Lj 
«^SI I II J 3 (j_ji»(jl VI iaj-uIj^jJLS tljulus ^js>-\ jjusllc dl!i Jjlj I ^ iSijSlj 
jl (J^tAJ (jl LfliSLaj iSjIj^v j| i La » . a (j_a (_>l3j ^1 (_ 7 1^. 3o^3 "-^.J^ * *^1 '"' .'"*' 
a LlaJb i " u ajj (_ T £9 tCjl * i lit,} (j_a 0Jr±^- J' ^rH'J-^rr ' t — ) 'J-^ ' " ' -"' ^ <: ^> J - U u-^ 
J '^~ (_5-J-II 2jl J ' II •" J^~ (_^i3 f«-&jl£L3l »l oUII j^jj i(o£L»-aj duu (^LflJj 
a^jjIj^jJI Sj j (jl :J i^adl! (Jjilu l^vjjtS " " " aj (J^is Jju ajjjIj^-JI 3ji LgjJI 

jju j 7i~ i n"j i L^Ji— > I Jl^j <« Li!l» cjI oj i ii-v (j-a o'-*-^' <— 3J^2j jl J-*j 3jl»-IjJI 

IjL^v jjjj_aj jjejL>- p^ji-lj . i ( _ > ^>LcojJI "-lllji (j-a Sj j (_jJI (J^eUla iSjJJ 
(j_a (j^_«_a (jjj I j j i gj a.) (j-J-!l Cj Lc L*_Ju V I JJlX. pL-Lta ^V I a-jJ3 > I Laj i u-l 
(jJI r I ua> *»l j J_*JI Ijui (j_a »l oUtl (j-^ij. JlSj i JJije-a (j-aj (_j-3 a^jjIj^jJI 
7 . 600 , 000 . 000 (j-a J^vlj Uj^v ^ U._. ^^jJlj^JI £yj I JlsJj Lalj^v (jl 
(j-a 'Li-aS (_gl i n i<-it jl (_gl i JL»-ljJI aL*JI (_y3 (_>^>L-3jJI (j-a aIj^sJI (j-a *>^ 

Li_Aj t«Lu_u (j^_ila cUl o i n ft-vj l_2 V I 4-*-ij\ JJtJ (^^-oLcoj (^l (J^tjJ a^-jjIj^-jJI 

JLs 1905 3 (i ii (yj^ i(_pajVI j or ^jjl2Ij tj-ilj » iii 1, 1 (j-\_p.^J^_<j>JI <__iL*J JLu/ 

(J_lL>o (_y3 aLjVI (- i a flj J i^LAII j ^ i ii j j AUj i L$jJl>-j Jiil >:.aj|j"i i iil^JD 
(_yi a^jjIj^jJI (_jJI (__^aL»^3jJI 4 j i ii t i—SjjljJ i ^ fl I" ■•- 1 I (^^jVI p Laj (j^ CjLaLx 
CjLaL>. (j_a (JL?e_J La (jJt-al 1 oK JlJ^- 1 (^>-o LusjJ 1 (jl JL^-^3 t(jl fl^ ' a J ) ^-^ (JS 
j^i^, (jL) 4JjLoJI 4jj^la-b (JjjLlII (_,i^- «j-I,j-A» Jtila 1915 4_ujj (_,-3j . aJl^JI (^ 
SjLLLLa (_^_^ (^laj^l j j Se i<t aJ^I (j^l t«Lu_u (j^_u_a (_ 7 -flJI (j^- (J-^-1 V ^laj ^1 
< j oJLlI (_ 3 -ll (Jj-t-i3jJi Julj) tiUj Jl_jJ_) La a^_u1j^_jJ|j (^aLciD^Jl (j_a (_^^>o 

. («LL*_u (j^jj-J 4 , 5^_j JlSHj 1 71m I 

^ uaAjeJLi ulj «CjJ^_J^Li» 0J|^>-J 1 ^ .^"sl (jl Jjij a^jjIj^jJI L*UJLl (jlSj 

aL^sVI 4-j.a cjjL*. (_g JJI (^^jVI j-«-c ^jJl23 (JjLj/j (jja 4 L > uj «cj^=_Jld) 

.^L^iVI ^ j_iJ| (^L- ^Ijj 

(jjLtil (<sJL«J i-ujjSja (Jjl (J^*^ J. l " l, ~ (j-^l «LuLtVI «r-j^jjlji» d-bjua (_y3 
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<S-y^JuJI uljjjJIj QluuUI 

-/cJjlJL) (J *"( ill a (J£ (jLjIu-(j-\_j_l1.} (j-).}L>. I 863 4_u_u (Ijlise-lj^ 7c_llj» £j\£ tCLUjj>xj\ 
i a I j U 1 1 -J j^" , ..Li i«L2_ui£. d '^J^"' ' " " 4-<-ulj.} L*JbjJI CjLoLi. «L-uIj.J (^^ 

i7-j_ci^jJ! jjjui (jj-oLc. ct^t!- 1 l)^ J- 5 "*^~ i ftjj ' '"'i^l^ t(i— ijS i "j^"^.' i nil) 
ii]|j (3_L_Lll) LasLuw (_,lll 3_ulJjjJI S^JSLII £y» «ajjjj^I» /<ujiVI oLk^La 

dJJi «LS-liL»- c I ua2ui ■ "I /y^ »l oUll c_ ilj *_iL<jj n—aj^^jtU ^ •*■ i oAIjjl » ixaJI 
4_jJLjJ1) a^j_Lc^j 2 1 «Lcj_<jj?c_« (j_« 3"^ ^~ 1 ' d>~* I J * '\f* (_7-^>- * JlJJl^kjI i Ltajuul 
i ^ I Sj j 4-aljJS (_a pi UaJill 4 i miJ iJj'C mi" II J^j i ii i^J-la (lSJJ^' Jj^ 1 ^' (jr^ 

^1 (j-al i n"j j i a 1 56 , 2 3-»-jJ J^ j j ' -^ '*_' <lJl 1 1 14 . 8 j-a> (_gj JJI 4Jjj (jij 
/ aIj^j- 7,31 i_Lp <G-3LIl£ j? (j-c^l 4i2ii (jlj 'f l450 ^-J- 5 Jl - : - c - J^ 

(j5>-» /qJj 1 1 Jufc Ljj La **~ c-£i i ii"iSl (_ r l^. < : LL<_u (jj"< t n i". . >»^ tlj .( (jtS_a O aj" r 1 n 

cLx-a_jLc£i^- (jl !il i3j-L«_co ^Llu ^ aju ti ^i_4-i 1924 ,*Lc (_t-^ *Ll« (T^?- 3 *" i "1 La 

(_^fl ii<-»_jJ! 3_ojlj^o jl VI i Jljlj I j" j -i a>? c^^c jja (j£3 a] SjjLualaVI 

,- 1 1 . 1 U" » dJJjiSj i^jjjj^l jJ-il 4_uu^_LflJlj 4-uLxa-jSJl ^ j — -^ I ua^JI 3^jjla 

(j^L«j V (jlalj-C.! j_^ 4-aljLJr" 1 11V J-cajlll ^1 Cj.il <iibJiJ>JI Ll>- jj jjSLlI I 
. Jl^v^l (j-a JL>- (_gl_l L$-l9 «Q£. »l i<"u nVI a^jJI ^j-ftiiJI (j^>I _9-tSLjJ I aJ?"1I 
'"«' CjLoIj^v 3j 1S1C Ja i "j"t I ( _ T 3 (_£^j>o (^jlaj'ii I Sj uifl (jl »l oUII jJ^ Jl^Jj 
(Ji-JU I JJt ajjJlJ^I j-LaJLc (jl J^>-J till ji^ < I J * a (jls J^ (_y3 jliill dilii (j^ 
CjI i j-^- CjI jl>-Ij!LII oAjfc (jl VI nj^Ltil (j-o Lcjj ^ i a o-»- «Lasj i_*j^j (_y3 
IjJlj-^ia jjIUj (_g jJI Jlx>-^JI (JJiaJII (jlj '(^^J-II ct-^*- CjLaLseS <b '■ '^""1 '"«! a i a 
"'"'-'^JJ ' J i f l 'j tl Jj'^J.' 6 ' J 1 ^ ' . 'JT*^ j l^^l Iji^J 

.(J1Jl>- ^_j (JJj i lit II (jj_aJl (jjm_a j_fl> a^jJJ.^I (jl *.(Jj^J CjLaJuLa (jjAJ 
(_^oLc ^J (_ T JL<iIij J i«L»IiS_a 3_5^ ( i 3Ti-'^• , ^' (J-* T3^ Cr^i .* ' ^ ' ttilLul (J^jJjLj (jljj 

i Ltj-«-»- LujJI jj-°l (^ i— i-L,-y.»JI (jjuiJi,! I iut *\ JlJ-"u ill 4_l9 > j mi_i (_g JJI a^jI! 
S-oL^JI OLaLijSVI J£ (jLi i3j_uil <G i ^« <d^ a^jjI^I (jjj^ i_al ulu£\ Lai 
/j a a .j_j^_«JI (3j-«-IIj «_ojJlj (»jJLi »l oUtl I 3 a 2 scj ( _ 7 jJI a^Ll!I T^JjLi (_y3 
iLiajJVI (jAxJLI j^t^l^lu^b^j^ukaS-o^LtJI (^LajSUI j^a i I8083Jjj, 
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(jl Jt_i_i KAj-j-LajJali) al o 111 jJJljJ, J j i nSI VI j_& La ijjj^M^ * lS 1 -^' l£' 
tj i ii^ Li^ (3^5 <( ^j" ' "JL)!'* (1>^J * cl)^-*-*-' '"-*-* J L^aAJ (3^3-) (S-J cr^ -^ ^.O ^ o i^ 
(Jjj-a^il 43^ufc 3jL>- ^Ijjj »l oUll Cj^stJj L^-ajJ (j- ^ • I 825 4-uji (((^l J» «U£ 
( _ T 3 4-U-Ja^a 3JsLJu 'jj~^ Jjljj i«GLaL>- (j-a ^JjlII I Jui y-ljjr"n nV «L2j^L> ^1 
*j j ' a ' A^J-La^J^ 1 ^a^Lj*-" i u 2 cL^Jj-Ld lLdi i uj til ^^l «(J_LdJ.}» (Jj-£3^J I 854«\_i_i_u 

3Ji^ij ^l^v a^jjJ.'^I (j-o jbvl^JI (JlajJI (j^u tjL? 1 1857 3 ii ii (_y3j • 3jjL><j 
(jj£Lj (jl (^ > ot-ij i_l!I JJI (jLjij! (jlojal ( _ T 1^. (3^Lj *sJ <til (_yl>- i Ifjji'y j Mir 

.(jjijill <_£J1 j (j-a *Lcj tLac-daa (^ 
«cJjm, j ifrjo LSL^oLj «(Jjji)) (j-a (JS (jj^J D' 1886 aLc (_y^ CjJl>- (2>SL!j 
3jI jl L$-aljJ3 i<_a-<JLdll SjLjjkj SJijjia Cjljca-'ii nl ^l-SjLa. ^jlr tj£-l i n'tj-aj 

(_, I II J AJ_l_LojJ3U J^>-l (*Li" (_j-^ C^SLjl I il'Cj-jJI (_, Q I II 1,1 AJ^Lio^Ja! aL>- 

jLlj jlj-oj *-a iA-lILc SjIj^v «L>-j.3 ^^3 L*-a I i gxiae i ""' lilljj hJjjVjjI^£L1I 
3tj j , ,. (_pLj A^LiojJal (jjjua in i^pj LajLi£. 'jj'^'ll Ja-iAjJI ( _ T 3 ^^JlJj^i 

.i—JLjJI ' . JaSJI (_,i^. J-^J J 
^^-S (JJaj-II (j-«3 (jAAae ilj ir-LiJVI .ilj tLSj^iaJI aJJb aIJlJ-"ii nUj tj>^9 

((CxjJj^^-uij (Jj-*» «L2j^i3 (JI^j Vj . . LJu^Ja j^j^-Jucj 4 i hq->- ^=e-i ^1 1 895 aLc 
.^js>-'\ 'LSj^Is L^jLu V ia^jJI (_^>- (^^j-"- ^^! 3x.Lu-3 jLi^. (_yjk 

^j^ulXI <JS lB-3^ ^ i i nil l_AjL^>. Ij ^3j2 1 j^s_i-^ ^3 A^j-La^J ^1 j i"i"i ijtj 
(j^ 3 j 1 11 1 3_j£.ljjJI CjL^pJI dllj^j 4x.l^Jl JSLj (j^iaJI i^^^tJ ^iiu^S ^js*^] 
4_L« jjlsjjl (j-^3 ^-Lp I ^ '^N seli 1 ■■ >< cLSjj-Is ^^1 (J-dSjUJl ^3^-*' 3^ ( A 3ri-'- a 3^^' ' 

L^-j-Lg ill i"ill «Lii«JI JjLaj cjLiic ijJLui JI3J V (2>SLIj .(cjII,! (j-o Uj-^- 

: «idb$S1f 

3jJijJlj>JI diSLJI a^5 q^L-oIjj Q53.jlSL!l JUjJI (jl^ 1903 aLc: *-nj ^ 

*j J SB * «La_La_L« j^^t_ A-1 3 lj 5 ■"■ L«Jl_Lcj ik^jjLLjjI )) 4-jlJqI 2 a ^1 o m ^_5 
K(jJLlj^J» 4_ljJl^ (J I o i"i M-La (j-G^Oj 3jLu^l3 3^5e-l JlAJ (j^ «g-LaK i in")) 

J i **■ a i M->>J (^-^ '-*>-i- c - (j - ^ j-i'- <4 -^ 3j>^ d *''".' JJ"*"^^ ct^ I J * 
jj-JjLill ((p-ljlj i"i i 'Hjtj ^ I (S La ^j n 0J^-» 1 o it) (j-CL>.L) ^^l cLLi^. L^-La ^q_AJl>.| 
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6-y^JuJI uljjjJIj QluuUI 

iaL>JI 2 .>■ a tl jJLa ,jja jJj^jiJI dJJj <Lu>o La La^J Ltj i«JsjJi,l SjLjJj 'j j W 

(jl£ jl iLoLxj Lsjijjla (jl£ La iji-l jJLa CjLoL>- (j-o (JjL* jl jJLo 4-iaa^JI f-oj 
. el . >■ A i j_o2l *Jslj (_y3 j-& Loj id •'■-* tji^i (j' (_T^ ISj's 1S1 a 

cJbjSUI cjLaL>.j-j_iJiLi]l ^ (jI-jjjl>JI *Llil jbv|irJLij£L!l jl^cdlj 

tAljj 21 1 Mind (_2_ulx-j « jJqjqSJI » Lu^ i nS 1 n iJ ^ jcjvLUj jJL^. d jlr Jjilsl ct"*"*" 

.dJujSLII cluLSLs (_ij^j>o 4 oKII c-iLcai (jLojJI *-«J . . ^LlLa i"i j frj.3 
AjJsI j_La 3_3j^jl*3-/ojjiVI I j-& J-J-iu J-L$3li Ju»- (^ (jJ^J>-ll ?"^-at La! 
IjuiJ •(Jjj'^' ' U5^V J^-^'j ?W"3^' (ji3^ C7^ A JlJt'i i n"t Cj-lLi <-^p- "=*— i-^j^l 1 
<_3V| 4jUjI Ufc^AC <_JjL2j iijuJuLtS 4jJ4£.J^ 4_L>-L>.j (J-OLX-1 (_pmJ /_^ LlxJU 

iSjjIjJs J-Alj U~3>''j (JfcL^^'j 0\i^W^ J"' Ct^ Cub l*U jh J-Aj i4_a-u 

JJ 3 ' '' ' I (jl ^a^JI cLl>-Lco 

i_al mi<~ ml ^ (jtaJjJ! ^£Li!! JU^I fufct (j-o Jo-lj ^1 <_jj!-J lilli jl»j 

j_jJL> 4joUII «LujijJI j-oj 4Jlj i7-LaJjlj y-l flSJlj jlj-uoVI j-aj «IJI i(j.}L*Ji,l 

i kmLlidU j^c 4j »^1 <"i i nVlj joiaJI i— 1>- (_y3 LuLaJ (jLiLc I i J 'I . (_gj ji (_gjLoj 
(^^a^ii-Vlj i—iijJIj 3j_iLlJ,l 4JL4JIJ (jl (jSL«j U (JILa 4Jlj . LujJI Al lo3-J jj a VI 
-jjjJI 4_bjuo (_jJI Lx^jjjijLs 1 J '"ij ' La 2 i a a (j^a SjjL^JI Sl'iill (jl£ (_5-ilj .(ftLtll 

V Ljj «-ajj 1 1. i_^l^j(JI J j 3 ^- 1 1 jlj-ill I j-* ij' f^" o' '^9 1 2 i i ii (^-(jjijj Li 
L^_J2 ^yic: L-Ujj 3^j-J D_>^ (1^ '<P^A g)jj o'- 1 ^^ 1 (j^l ck 1 ^isU^' u^\ 
j<sJ (jlj i5-j^ mijII (_jl^. /r'jlj (j-«Jl 1 ''"J' (jj^ji ii (J-i ii^ii n-r^ T-jLJI ' fla.|jj| 

1! j^lail cjLSIL p>LSJI £y> «Ujj3 *Jj ipjIjJuJI ^ Jj^.Utl <J ^jj 
wj '3*" J^*^ ray-X 3 xL mil 2 < mi^LI Rontgen (C(j-aaJj^»^l n~&\ J-»jj 
(Jjij i«Uji2l tiJJLlI 4^jI Mill 4j(ji2l i—i^juus (_y3 CU^g-i-^ -ij-»J (jl <"^J^-J'^ 
CjucI ^ Mil (jjlS al 2Jjj (_$ jJl g j ' ga ' I (J^>o ^ys\^>- CjIj j aI i n^- 1 (j-« «lij-uj_« (_ 3 -A 
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iBecquerel «(Jj^SLu (_gj_La>» • ~ "■ a I 3_^_Laj (_j-a>j j lW 3 ' CjLv^o CjIj i ^j 1 *"* " 
aj ^1 Iq II Jlj*_j (jl (j_o Vjj 4_c£L!j . a^-oIj^jJI j-}L> (jjui-o 7-^Lol (^ Ccse-La 
CJ^L_«| (jl_3 ' ^ di^Ajq j gc j i Lal_4J «LlLlje_a m£^>.| 3j_a>LIi Ja^.2 . ^jlS^IIXI 
CjIj]} CjLci » mi) r* J ' ^ ) ' (3-»L<_u (J-**^ OJA9 'J ' "^ * ^Uijj (j_« cH - "^ ^rH'J-^rr ' 

.Cj^LcLilj CjJL*-oj '(Jj->" (J^-*" (j -0 *ri^ J-*3i *^L9 .JJj-u^I 3j-3^V "-k^*- 
L$_> LLagacJ La l ■ I ) J^~ 4-<ikfl>jJll 4-lo^-O I j^-J I Cj^LcLajJIj CjLcm mi VI ojufcj 

. «LUUJ^S1J 1Jl-L>- ^1_C£3J_« 9g-4-L^J LIaJJ*-! sl^jl (j_« 

1_£jj-£ lSj'- I 3. I c CiSllol (^<-!' 3j-a>LLaJI i a lJu^I Jl3 « Jj^SLu mJj_l^£» 
pi <miV1 I j-d> J-cal (jSLlj Radioactivity ljr £-\ < u<VI JaLJoill :,<u-ul J-*j Lt-j3 
1_£jjj oLpjl «(Jj^SLu» i— 2 1 mi'SI <-;-iJ^ JJ9J . jLkJ^I (j-o IjJiJ ^Lk> Ju3 sTujjt^j 
1 1 j A . , a (jlS La LcjLS iSjJLlI dJJj j J i aj (jj| (j-«J3 . Jl>- /_ <^al ^1 <ii>-j|jj 
S CjLcI < mi! (_LS mi ( _ T i aj-j_iIjj_<JI Cj^LcLoj jlj o"m nU I j'"* J'^^" (^J'j 
_j_a> I Jlj* . . mJjjS a I Jl^ CLls>- Li^sj S I j" »jjla (j il (_j-3> La Cj Lc L*jjj 2 1 o Juij 
. tfljjUSjJl cuL_u^J Lc^-ua^-a 7c_u-£U (^ Jul ^-j^juI C^e_J1 

c^SjjLa . L^jjLsoj j^j "~ ' "^J Lg-^-iJ 3 ' "J ' (_2-^ lSjj^ {»IJj* c^i«-olj 

^ gj j ■"■ 2ij t*(_ T jJj SJljJj t"« i imI JljJlJuJI i^gjLjua («-C-J (^^tH ' J3rr ' CjLcLju_u] (jl 
(_L& (3^Jj • ^j-i-*^- ^ ' 3 ' " ^ '.' *I-<ijL9 « ^^'^-^ •"' » Cj Iji Cj Lc I < i"il ( _j-tb (Jj i * (jt jJj 
(jjSij V liLl S L$J ^j-ajl (jj-^' CjLcI < i'iVI dJj jJtj-iiA jji oJl>-j a^jjIj^jJI 
1 LaJljJjj I gj i "j (_5-3j i«Ux.L«jJjVI 4_u-oL>JI (_>oAj L$J (_Jjj>-i jj^sLic CJLufc 
jji 2 3 ' I ■ a 1 1 (JjjJaj Vjl a^uIj^jJI [^ CjLcUm.VI aJJti i_al n~6\ q\£ LxJji 
ji I j if C^ejj (jl i—i^cJ (j^L9 ijj^j^LiLaJI Jjiif (^ 4.1 2 La jj. ^ I^U-v mJ jJI 
4_uljJ CjJlj_ij iJ_«_«j Cx^vlj l _ 7 ^J-2- (_gjU di!i jiaiej jL? Loj ..jls-I Sj^yji 
I Jjlf £p La jj joJj i3_3jijjlII 4-uLi-a-iSJI j-caLltJI j_p 3_ij^>o ^^JjUlI a^jjIj^jJI 
4jlj2JlJ_o (_Jjj>.| CjLcLljJjI AjjjjiJI qSxjs a\ i h-v| ^^ CjJl>-j J^ajj i«LajIi!l 
2_i|_iJI dJ_oL«JI CjIjj i4JjLxjO 4 j i n mj a^jjIj^jJI (jjj La 4 j mi" i I J i ■■■-" (j-o 
I fljlc ("iSlt^La ioJl>-j a^jjIj^jJI ( _ > ^>l^>- (j^ i". i imI SjjfcLLaJI aJJt (jl s^Ljcj 

.(jf-ltMiVI Jal mi? 11 /ojjI (JjJ3 (j^ I ?ft Lx^ 
"" Jj ^.'*^ *Lli2, i i. .'i.'C" La j_p (Jix 4-La-j i aj , d Laj i aJ (^j^J lSJ'- Sj^flj 
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ft-y^JuJI uljjjJIj QluuUI 

(_gjj£ a\ jj, (_p3^c La (JlLo ja^J (_pa^c I jl ljjl£ (j-Cu»-LJIj tLjiaJI CjLIo (jLs 

I j J? j_lj i«l! Cj_iiujfcjij <(_i>JI lLs uilll ( _ y cl < ni VI (J^Lilll I jut (^^c. I j i "^'« 

I jjt (ji L$] ■- uaj| Jail :3_p-j-ijtA SL^-Lia aLoI L#J Ijlj J j j >, 1 1 j i nil liJIj 
(_yi IjJ La J^(j-o f-^><J (j^ '-*- 4 '-^ JtA^t 1 l£3^' ' ^ -^ (_y£.L»JJiVI Jal iVill 
Sj^till /^ <-,ul<- (jjSj (_J4^ 1 1 j~ '<•»."« I (-oji ajjjjIlII ji a^jjIj^jJI CjLuii 
L^jjLcij i jljJ.1 (_>»uij (_yl^. iCjLuj SJsjj i L^JjjIj^j I j i ajjl a a Cj.jLc.1 jJil S 

CiLcl < ni VI /_J3 3JSjL>JI Sjjijl ojufc -i>>-J ^3j^-»"I 4lJI /- aSj 2 4-L-^Tlo.U 

. LajlaI o'" (jP-II 
(jl ju V *J (jil SJLjLLII 3JsjL>JI ciLcU uiVI j>JLA «(_^><j (j- 5 ! iji' dh*^ 

dJJj (Jj^sjj (_ 7 ^JI (3-}L»-ll eJ-tb (ji J-Aj i L^-> I^JJL>- i-JJ>^ "^*>^ lSj"-° o^j-^ 

itdl j L^-ojj ct-^- ^jit a ^W*^ L? | "'" lS>^ (ji Jy ^ l(jK <jii Lc L*-Jo V I 

4_lSJj . jJLoj (j3La ( _ > I3_^3 . . . I JjJl>- ujj-o . . SjjJL>- SjLa . . I JjJl>- I) <^'"~ 

V! JjL^JI t_xj|jjl pU-iVI cjIjSjUI oo^J .j>>j V<jjj>JI dilJ^^iaLa.^ji 

1 o AJuIg, L$]j i^ijLS Zl^s>-jjs I J iS, la i(_£jj£ j_i-0 I gS^J '"'J lSJ'- '*-^' = - a (_j-^ 

(_i_<ii£LJI JL<Ssj-lm\ (j-^jj .j»_jjjIj-JI <_aLii^l J^-lj-o ^j! liiJj irJi^j 

JlJ^vjJI (_,JI A^JjIjJI J LOUC j jU. ^LtSj .3jjJiJ>JI S^UI Jj-CJ l3-IJJJtlILj 

U_o IjLxlj (jl» :VLa 4_L«jjl^VI ^yJI I o^TiL-uj ^yia . Ima (jjiUJI i^gjij (_,!£: 

(_yJI 4 J I n I j»JJJjJ^J IjS 3jLo (_, I II I (ji 7-^lSj (j-9=Jj «("ij"tl LlO IJl>-IjJ (_jij 

i_jLujVI (jl : I898j_ijttujj ^ iij-i-1 2-IL-^j ^ Vlaj <lJjLvf (j^fj i U 2 ■ ■■ a 

(_gjJL>o (j-cl < i*iiVI Ja 1 mi i II SjjJLsJI S^UI (jLi (jiaJI (_,lr LlUjso 2 ii I" -kJ, I 
j_j^>JI (jjjLiJI «LoLc J • au i ulj .ajj^IjJI (_, o i n_) (jl t-^12j iljjJL>- lj .^.'^ 
a^jj^J^jI j^-al^tS . I _j la d >i I Jl^ (j^ J *^ ■ la 1 1 (j_a (_£j^£ ^^Laj Lai 4a^jjU 
JlJ_o »l o I < II I j ^ '<~<~ I ^jjjiLjiI OUjJij (j-a I^JS^C La (_p L-A23 ajj^IjJIj 
(jjj laj *_' ljji£ i— i-L.-a-tJI i— a I i'i^'ii nVI Iji^J (S^-aLajji! ijuZi (_,i^. (S-&J .(Jl_L>-i 
. .(j^_ijJU ^o-^ljS i"i » Ia2j (_ r lJ1 4 o t nL>Jl ^ljLUJI 
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I J *'»■""' I j I J i a a a j I g i fl, j SjU.1 ojui JutLJu I jl VI >3JjJl>- 3jLa Ji^v^j J r"i t \ 
«J 2 k^-ltl tiJJj (JJ3.J . (_£jjJI L^i23 j^J 3^vL>.j ^^a I g a i ^i j j i^^Lj^-VLj 

(Jjia n_gj JJI 4Jjj i_a^c jL»-i (j^ Loj <j-L«JI ^ij ajjjIjJI ^ij (jjj iiJLL& (^SLj 

(_jl^. joJLtil LuijJj (_jSLIj l^'v'v Ml" flit AJJjIjJIj A^-Ua^J-JI I J J laj (_ 7 ^LIj 

CT^l l£j3^ lSj^J ^HtH J ' ^ ? t '-" ' ' ^' ' "^ * jl-i^J (_^-tj « I fcU^QB -^5-^ 
(- I c ^Jj » — ■ — - 1 1 j_& i_2Jl^J| (jl£j CjIjJjji [-ij' l? 1 ^ 3Ja3c.lI I lillj JLlo (J-fl-*JI 

(j-O (j^JLuiliJI (JJJiJJL>JI (JUJJ<1,! (jjjui (Jjj(Jj l(j1_L2i]l ^J-UjJ^jJIj AJJjIjJI 
f J I Mil 4 J j LU3. ^ ag2 I " (_5-3j •• A ,nr- CjLjlSLoVI (j-° Mjl (j^Lj joJj ..l_xjljjiuJI 

(jl (_5-J-»- J .' "~i ttj Jj-2_lII (j-o I fl(jt Ja 21 (jlSj 1 1 fl(jlfl< a (jli (JjiJjLj (Jj^jJ 
I Jl^j jj i nit (j»C Vj (J-4-»-o Vj (JLo LJjiJi^. (j-u-<J» *. L^jl^SJLo (_y3 Cj-£& MjJ'- a 

(J^^jI (_ 7 -(-'i S -fl-j (jy^>- *(_2-*^ v (j-« *(_7-^ (3^- ^t-*-*-! ^-^ i (Jj-^i-ti (_3rH— >,_ ' ' ** "-^ 

«_oj i2_Sj "i Mill LuLp. (_y3 2 Ij U , 1 1 Jl^. ^Jj (_yjvj^J CjjlS 4-l2j>J I ojui (jl 

L&JiJLj-ulj Ll}Ll>- /_ il II (_)-4->-l LljLjLU Jl3 (jj-UJlJI MjJ JJI J-J-L«JI I J-A (_j-i^ lillj 

» La-aj ^LlSLI (j-sej ^^p- LLaUU LJLc. JlC.1 Cj-cSj . J-flJ(it 2 ,^tl^- 2_3^3j_o 
U I r (. I <_i ^LjLjji liJj^vi ^ IjJaJ jl J III (. LaSi LiLp-l CLuZj .2_aLi Sjj^o 
.. tl_j£.lj Ljj(3 i-.U^ , ,. f\ , ..I, | t L». | jLa (_,Jjia^ cU^Ja JJJi^>- (j-o -i_5*J jLltl 
(j_o tQ^v jijj (^J>^ J-J-i^ J-o-^- J \j^- * I * j-* (_P-° cr^J J ^ >t ' I I J-* (J^ J 

lj_<fcLu3 Lufcj ,i p. ta a. VLi^ Luij «Lb >Lc:La 1 1 j'a 1902, aLc (_,!>. 1898 
(J-Li j S a . j IjJa «lI j-^j («-! *(_5-^" Lo-iitlSLo Luij i j Li \-x£ Li Luij < ^^ :v 

jl a!"i I tl ^ i "^' (j£, Lla-L< ' (jl Jj_>j V <-!>j-uj UkaLv 1 1 jjl'* LuLj-« f'Ji^'j-" 

! (jLjijVI (_j_Li ^ i hAjj i_3jj(j 

^_J_U Jl2j2J ^cJj 4(j^_U_U (^1 J^Lu2 1 LlJ^>tJJ 4 I ) J '"■' (J_fljul |4ui OjLciDJ 

. I ^ j '." A" Lfl^ojLaj (_ 7 j-!I 3jU,l ojui (jLa 2_cLa_"Jl I « j * -»~ («Jj ij^al (_gjLoj 

LJoLtS i(_yi2j(JI mJ^JIj /_j1SJI (jLL>JI (jl^tl "^^-jljj crf*J^^ tJ^ 1 *- : -'- < -'^-> J^j 
(jSj /oJ j L^J ' " i S 1 a* j 4J '"■ Sla> gl nHf 3 j^j?t^_a 4_^-^_iola (_^j3 d 1 a S * a J-^- ^ *-^ > " 
4Jiu»J I i J 'j I ^- 1 j I i j"j ga. I (jl£_pj (_gjLoj j_j;U (jl£ LoJii£.j . . I i jl VI x 1 1 <aj 
(J»l i nT(^ .t_!^^>J,l ajj^IjJI IjLjfc (J^>- I 1 J~'J to- JJJJ (j" I fl *r"r i ii J J Uji^eZLj 

125 



6-y^JuJI uljjjJIj rjluuUI 

L_ii_p {£j * mi *-1a_jJ : «Luuj 0j_l« (Jjils d-i jjt-cuj (_£JJl jL>J1 » Uagjl « t_£jL« «l-t£. 
3 >■ jj (0-IL»J! I J _■ J a J 3 S 4 IS mi jj . ajj <— i-p jjjJ u CjJ Ij 5 Q^SLu-u j>Ijj 

4_^a (j-Lcl i^jJI f>d-" 6-° 'iM" U^-VJ'J 3-^uJii- Jjlj 1902, aLc ^ySj 

(jjj (_y3j (_, 2 i 1, 1 ajjjIjJI £yi aIjj>JI j Mir jjjia^o (_yi (3^5^ o jui 4^jL>JJ 

Jjj-S j_<fc 3lj_ol jl_Lc aLo? i«JsljJI ^l_a? lj_L*_b (jl VI /ySS^uuX I (j\UuilI,l 

. ) '■■>' ! «L3lLd 

.. IjUlllj lj^>-J^ AJJ^IjJI TC-J-Caij 
. . I J <1 I nj 1 Jlajv a_a A a_uaja_j I ■*■ u ^> 1 fl 
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»"\} ' "' { * ^ f 5 -^ CJ^J * * J"^ Ct~^ Si-AUa ^H^- 

. I j'"* I tLiSiSLlI (^ JlC.1 i n" S^Jjila ^J-^ 3 J^-V' lilJi 
s-SLdJl J J ta "' .' jj la II ililj CjJJl*jj Cjj^Laj jJi!j 
Jl»-jj JJJt>- (_^>-3Jj-iS3 CjJlJ-" i ii a j_p *-oj i^^LcujVI 
Cjjbvi jl Jbvj La CjJl>.| ijlSj . 3 JjJL>- (JjL-ujj (Jl/* 3 
(j-o jU mi" i n VI jjfc liili ^ (^Jl in'tVI ^£LiII JLlIIj^ 
jJj-tiJI CjJl»-I ( _ T ji cLaj^LaJI tiJJj Cj-ilS (2>5Jj •• JJ>-JI 
(_Jj^i-! (Jj-k (j-° "-^J-^- 1-° (J^ (3. 1 ' ""'^ •— iJtj>-_5 L4JI VI 

SJLjJl^JI Ll^-jJj_lSjlII a j j a t( J j 1 in II dJJ i (^ 
i3_cv^J^>J! , U^lj-^ll j| j^.? jLLc JlcI 1 n" i3-ojJjil,lj 

i cj_uIjijj d)L«L>. jj_>-j CjVL<iIL>-l *_J9lj_$j i _ 7 ^-j3j 

..4jj I iajjal 3-<ijS cjli 4_ujjla 

-:4uU wiS <w toll 

CjJljvj j_S jJI 4_2_>L<-u d S^jj LaJI ojui (jl (Jj-2j 

^ ^jVI cjLjIjlJI <jx. lila i^ujudl c^Ij^UI ^ 

..9 JU4I olJj 
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ft-y^JuJI uljjjJIj QluuUI 

j-jjI 4 ■ ^•*-l all (jLtujVI ij-LC ^IJlJ-" i nuj i3ijtj-iiJI (jAae-^j jojj Ij-oI 4_u-L*1,I 
/_lc Sj-flsLLaJI ,j}jt>-*-" ' * ' "' ' ""' l —^i Jt -) <(jL>-Al I J-* i^ *J"^*"J ^rL)- 1 '"'." "■"* 
3j_ij>- Cjjljj iCjLj_ij_<-uj_!Ij (JLajJI (j_o (Jji2Ju flj j O-Laj, I jl (^jlajVI ■»■ U . .. 

(_yi ( __ > l=j'^l (j-lsLi (_y3 (j^aj (j^^ 1 - "^"Ij2 j » mi" ' "j (j\£s i i ^'^' f-° pi i ii'tVI 

'■» La mj| /j I c ^ a I" 3e a ti '■'• i ^^3 lLILu* « Lut j^>JL) 4_c£. L-i-S-L^ i La jLSLa 
(j I C 4_L^v^J^JJ>J I SJ-jVlj ^ Uj--t I (_3j|^_LaJ! ^-jJJJ Jufclj-iSiJI j J Mil I o i r ■ i -»- 
^jVl 4jIjL^3. jJLL^^ (jLuJ^U (jSLal 3U_.,„_,tl ^jiaJI iilJjJ!Uj .ililj 

'.Jiio (jjLjla Ji~n M j j 1 n iSiSj 1 n j (ji 

^ilLo Jljc-LS idlli ^1 I "J J.*' li^lllj «LiiaUlj JjJLsJIj (JjjLsJJIj <_*-flsjJI 
il_ij_L»-j VI i"i 2jj '^1 1 «UJbj_iiiJI ?l>se-i^aJl I^jLs- J^ Cj^jJ t-taJLl «LoJL3 (ji 

I Aj ^1 .^X" , ,,l jjj jjtj |_a>jU"n nLa i(jjLtil liilj (JlLo (jx. ListJ iUj^j Lsj-Zuj 

(_yi •" j"» LLP iS-Ll I j i i flj J jojijuij /OjkJi-lljLA L#J lj-yjj l«Lul J-JI f<S^jlj_ljeJ 

I I ■ykf (j^— " ^j i»ac (jJI L-uLl3-aJi1jj «L2j^c «Lu-Lo (j- ^i" 1 Ij-iLS La jL^lal 
i;Si S_jjI J_J! 2u&\ mi<~.iiVIj 3JtstJI JjjiaJI liiJj Ji-iJ 4Jl Lis- (jiiAjdlj 
r I j -» . .-. 1 1 1 «_£j_a 4_jl_o (j_o j-j-^i (_5-3 ^LiLo i_jjijJI (jx. ^LoJ-lII UJJv' ' a ^ 

<>jU"ii nlj i—^jkjdl lj^ .~..\~. ,.l tix^Ls- ij^i^-al j^tJIj i_LuJI j-^j <j^-j i4jSj_iiuJI 

(j-o Lu-lJ La (JS_i A^J-!! LjJtLu jl£LJ V ^) "JJ' ■^■"^ 4_uu-i3 i4_iit»-j^ (j£Lol (j^ 

C^jJJlJI (3^'j^" >*' i-luu^l mJ JJI JlJJl^JI 5^.al ir-ia • a iSu^l Lx^o dil ji^ 
(J_*_1j CjJjJLi-l (_5-J-!l J-jJlj>JI Jl_uj/LSI I j"-- I £yl OjLSj CjuLiJI (_>^aju ^^3 

j j 1 .^.^llj^^l ,^.jtlj^j„l -»',tl ilj^Lasj .. jjji^-JI (jjjla (jjSjj 4-JIjlII 3jIjj>JI 

..fell 

5jl ua a. (_L? (_LSLj_<k (_,_& ^^-111 ijUjudl CjIj^IlII ^yJI 3^vL>JI -iLojl «_aj 

jjiuJI (jL? 3jI-uJI u^3 .olj^ill cdJj ^^Lc i^.iutt jlyjl ^gjl nil Lajij^^j 

cLb 1 Jjj ta 1 1 (j^ Mill Jl^j>JIj 17-ljijVlj Jlj^VI (jja j_uSJI 1 aKj <JliLoL>JI ^Ir 
4 1 1 11 \ I J '"- !".-»- jll 4_Hi ^yjj CjLoL>JI (j-a 4_l|£. j^lxj La 4 1 1 n > lIuLS il idJsoJ! 
Jij^vjJ.1 /, I r I J * c dxje_Jlj 1 _uUuJ| ^_i j I ,^"aVI ^J| S^LiioVLi i^lujia 

Jal£ ^pajVI ■*■ La 1 ■■ (j_a Luj_3 L^_La 
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aJlJej i ( _ > l3lj^.VI 3jJj(ILa (jjjiaj (JjLj/J jlSJbl «Ll*-I <_y^uLJ J«-o I J i a » J 4 a b *- 1 1 
till!} ,J^ ..aListJ (_g jJI I JL& uLuaAJI j-loc (_y3 CjJl>- Li£ . .oL>o) (j-a^i^l (^ 

cjl. lU'. a J£ <> L^lai^V f LiJI jIjI! ^1 a^UJ! jLojl ^1 ajsLiVL, 
sUljL*^- liili . .^jVI (jl£Lu jo£. jLjjj! liilj^j i3_uVI SjLijJI olj^ioj 

. .«LoJ_»J,l CjIj^IlI I (j-a L$3L>-L>- sLuLcuj^LI 

.^^jLj Lq-aI jca-'n nVI SjjJjV LILaL>j-(JjL-u^JIj (Jj-^' L ^-> (*-*l o-°J 

. JjjJI (j-o J la m"ii nVl Ll^-jJjJSj- I 

3-iacIa i "II 2 ii I" -»J, 1 ^^.jJ^jjsJ I 7t i nt,l J I o r T-r- 
C^t^JI ^^v^j-i^JI Tc-uiil jl 2j^tll,l JLi£:Vlj ^Vl j^JI JU£.I-J 

(_gjj>o jl i— a I i"iV*(i ii V ^^J-ll f-^J O' t r x:: ?i Lt-^' i3-uJEgj| ,3j-^' (j-A i-dJj 
..(_p3j2l (j-^i-J (_j-^ (J_«_«JI L$J <_^ji!} I i J a i4_ujj<-a CjLoLi. jl i _k nljij 3j| 
jJuSj I J -* i '--j 1 1 i_*jJLji 2 1 till} (JieJ Vj (J^-i VI ^>-j-i j I Laua-lj Lufc jJjLujj 
L^jl JjiWt ,jx. I JLjjuj tiiJtaJI I JL& (^ SjLjSDI JLa-o <L> 7r o i uj (_£JJI jjlSLoVI 

. SJlojlXI 3-uyjl^VI I /j~I->IU,^.<.j 4_ujl»JI 

:tfUt <j# jL— ,«Sl L»$1»«U ( I ) 

x_uaj_a 4 j o 1 < II CiLal miISVI «_ tisj (j-* ^Jal i n j J Ll>-^JjJSj slxJi (jl 

JjLill (j-° jLajJUJJiVI Lolj «_<iJJ>J,l 3l_L>- (_ T i^. (J .i'v < i" (_ 7 jJI 4jqUII fl 'I flj I "VI 

f.\ i miVI (^1 j la " SJjJl>- u^^ 7"Lj' (j fllf i—3 1 mi"S| ^ial i mi) j I <>»jl ^q£ 
jj-« jl CjI^" o" 1 1 nil ^JUtHj V Jk^ 1 1 Jl>- Oj j ' a 3 «LbLtji_a jj-* ^■'^- J - u * ' J ' ^* "" ^" J 

(j^-4-i VLa (j^jjtJI dJJj (_£_pj . . cj I^IajJuSL! I i_aVI ^-Lu 4jljj/LJu Jl>- diLaLt^a 

CjLj (<sJj ijjj-aj ,\$, 3>^ tdJis (_t^- 4i&jJ,l L^jjJi^ (jl (Jj ioI^j (ji jjIij (ju«J 

LjJ 7-LlJ (»LjVI L^j tiJLia 'j j-^-j 'j j-«- lIiIj^j I j i£ Ij 31jJj j»jj J^Jj tilli 

(j_o I a. t j~ , ,. « jjlS Lxx. j la ' 1 1 (_>iaJLJ islijkJLaj 4jlsIj a ny>-~< ^^jjl I j ■ ■• i u 
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ft-y^JuJI uljjjJIj (jluuUI 

. iJj mJJ l?-sLi CjL-uljjJI dJJj Jlo 

tjl i n iMJ (^SLol ji2i^ Jj^l i_aj(j"ii nil j-& <_*jjjti!lj j_lojGJI q\£ (2>ii3 

(jLiiuS L^JLji-joJ . . Ajuusj] 2jI JlJI ( _ t 3 JjijJI (j-a jit mi" < nVl 3j\^>-l dul£j 

g I tia-dJI j^"' i".^n^s ilj , c\4 l^s" , ..VI Cj1j_iLLaj ' ~ ' 1 o a> - j j laj ! I *_« * i _ 7 -tii <JS 

CjjUalj .. LLl^>- (j-o (^L^J^U! «Lxajill f_j£ ClIjILajlyCtl i_2 2|j CjLlo .ibui ^1 

/j 1 C ^)1 I H 1 2f1 3l_J_>- (jjjL<_ul (J ii o"ll 4J-J_«jLjjlj Q II I n*ff-"ll1 «UJutJ_« i L^jULj-lLsJ 

. I J i a I j >. «L-ulj.}j 4-ULjLiLaJI CjIjjjJI 'j^J"J'^^ Cjj i im^ i 4lx2j i •■ aj (_p3j2l 
^^3 i - , 1 1 q j j I j^jt; tjl i ii'tVI j_j\r j\c (_ 7 ill Cila-I i n U J^l <"n nl 2_ol£Lal i".l(ji ii 

2jjul2i!l (Jj-kJLj <-al-iil<-uVlj (jijjalJI ^ Jl^^JIj 3-aKJI J-ol^ (j-o dili J£ 
c.\t U- , „Vt iTjIjjLLj ^LLc-^JI jU^Vl (jl .(jLuJVI 2_SLo (jr ai^Jl£^J ( _ 7 ^. 

^_b (J o -»o L$_il Jut_u1 jj-* jl + i mm ii^iJ «QjJl>- 5j_^>-l <J_4j>»j C^se 1 i<it (_ 7 ^J1 

j-u£J1 ^g^Ljr" i nlj icQj_uljJj 4-La3e^ (*-^H t <: ^»-ci^J ^1 SjSJl ■*■ la 1 ■■ (_ 7 1^. tjl^-« 
jjjj La Q^-l*JI dJJj <"ni i"iS I jij . Lj^ 1 '"~J LuJ^« i4lc 4_ul_tujVI /<s^J Lx-a 
(_2j_<ji i3_j!JlJ VI IJlj* La (JjJjJL J i4_t£. Sjt-uiaJI 4-uLJtJ Loj (_J_Aj (jLcuJ^I 

«u CjJ] U, i'Ij I r 2 mi frjJl cJj" ml JlSj ii^jLlII ^Jj)^. iiJ!jl iLuij 

Jj^ C?-*- 'J-^'j •• Jl ^ Jlj: *^ CjG /<sJ L^JI : l*U (JJ3? (_ T i^- Jj ..3-uVI 3 j 1 1 a ^ II 

(j_o jl < mi" 1 ill 5j J-^i i4_pJI (^^jVI CjLcjIS (j- LJj_LC (_y3j I ij '" a Li>- 
> 1 nil 2 1 ula-j j i^axJI 2jj/Lai . jLax.Vlj 2ji ill 1 n-»Jlj 2^jJI (^ 2jLc. JjijJI 
«Lt_Lt_a 1 ^ a I j ^ 4_*_uIjJij 4 Jm_Jl {jjs jli i ii" t n^Ll Sj_^>-1 L^IS i _ 3 _A ^ i iill «L_uL^j 
d ■ * ■ . I *} ^ . (^^^ L ^'" 1 ' "V J '(J^* 1 ^' i'i n**-i (j a 2 '"' jl Jjljj CjLsLjiA (j-° 
4_uLl<4jS jlj^ (j^CjIjij CJUJJ^V (JUjjJU ji-4_ujjl3 jl 4_ujj^3-CjLvjJi,I /, 2 1" 
.jl t mi" m>Ll i Lj ^3\ (>5KJI JJ£: 2j.^_,UII Sj^v^l tiJJj ^JJ Ltj^l 1^1 a (j_a 

.4jLuISLoIj 4jjJl3 JSLIj 
(juiJLa .. ^llLo tjl 1 n'tVI J_i£. JjlJI (j^ jl < mi" 1 ill j\-$x£ (juiJI /- a j la 1 1 Ij 



SO 



4_uj<-a (Jl^Jai (J& i4_ujj^3 CjLv^o ^3^3 ^-^ *\ *Luiu2l iSj^ o' |* - " ^ 

CjVLj>J,I ^^-S 4_«_iii_o a\ i ii ■vi 1 dJJj ojSij (ji ji ia! i ii-val ojui (j-a (j n'vt M 
dlli OJAi • • *^L> "'.'H (j^Jtll 4-Lml i n->- CjIj JJ3 JjLLu (_r^ (J^^ la-" I 4-ujj^aJI 
^ o i nj f ^ ■* }J-3 JL>JI f-^lj (_5-3 (j ..jtj-U^'a g_jj ,-„,\\ (J\jl!I Ji^-A^Lta j j a 
2Aj,-^\\ oL>-jJ,l CjLiJjJij JI_jJof (jrS i-S^Lo-l LxJlj J-al£L!l A^LtaJLi 
lr SjJLx-a <J1)IjJl3 L^J ^1 i iiJVI Jti^. JjjJI ,j-o j la t°ti~r « ul jL^3e£ (jj'i/lj 
jlj LaJ l4_UJ<-a Cju jj !ij Cjl>-j^ (Jl^lsi (jLLa-i (_T^ , el JJ j . ^. 1 1 CjL>-jJll asLaHtl 
. p Mitt 3-<-uL>. till j£j . . 4j j < mi" V dlli (^^c. j LaJ3 ji 
(uj .! c ) (J^—*" (1)-* *JJ tjQ (J o S. "< i n 1 /cJUJi AjJij lLuJoJI j taju] (JT&3 
(jj_i_«_Lt 3.}jJlj>JU SjJlJLII (jl La i TTjLi. i— 3i iii£LlL nVlj 4jj^JLI SJjLs SjJL«ILo 
id-Ljj^jJiSLtt jl 4_jjl_c j Jj ' ^"' 3j^>.| «Li-ui ^^3 Q^-l*JI dJJj (JiL<4j3 '*^0 Mutt 
tiJJj ^j '-*.'.' (J-'^Pj 'O^J^ ' T ' " (J"^ D^-° <_P (_j-^ tfljJ La (JjT ' ""'■' (*J^ 
v2jljLjiLiJ,l lillj >__la_-^_"lj rfu iSjjijI JaLoitl j£l>a (jr^i b-J^ ill I Jus Lit, I 
^j-a 4_LiLa '"*■ J o a ^a^t V" i nlj I gj i --'j a (3^- CJ ^ '*''**'"»■ rt J3-* -3 Lr^ 3 * ' '^33 

(JL>JLl I jla (^ aj-JI Si^clSLo Lit cjjj jls 3 j j ual\ clu\£ (jlj . I goc oLa^mi 
^jJLtl (jKj i^jVl AjIIjlII ijj^kJI Jj^ La ^1 j-»->i (j-Ii^' Uljl jli LaJla 

AljJeiijjLi lijutltl 4jIL«JI t^j^JI ^ I ^JJ LaJ (j-a JjV (jl^j LbtJ Lj;<iiir 
Jju i(j^l i n^Ltl CjLvj^j jl jljJI CjLvj^ a! Jiir'n ill ji tljji^JI Ll*^o iUji^l 
jtjtj I j I j a ■ ujj LjJl ULu nlj 3-Liisj'i/l i-Sljufc^t (jJI illlvSI LaJI (j-a L^JLcujj 
pi < miVI S-i-coLi. aIJljJ-" i ill JL>JLI I jbfc (^ Liiaji jjialjl (j-aj ( I j i ..K.M 
a j Sj 3 i«Ij^j>JI Cjjso «L«ji^Lt i _yzjz\ ■*■ La i u ( _ T J^. 4 iit"-^J,l ^1 i n-v^Lt ^1 jJI 
1 4 a I ~ se a jj-LaJ I j '-^j^J ' L^ltas-i ujj sUjial oJLA (JLt3j i uL 4j-oL>- 3j^>-I 
■ 2 S-AI ui CjLcLjjjI (j-aj ^LjJ i_al mi^'u nVI (_j\r 3jji^ Sj-p.'i/l 21j i uall tfji^tj 
CjIjI jLa-"n nVl j>JL& J^ JLi-^Lj .^^LU^I ^tr 3«Lual 3_j| aIJlJ-"h ul (JJJJ J 
(jj/LS!_«_il ( _j-aa-St i^a a. j i3_jjlj^>JI (_>^a^l lo-»JI JS (J^l i"i i ul (j^Lal 4_LjL^JI 
JLj>J,I ^^^ 4_Uj|^jSLt V I j 4-u^JaJ I CjLvjjjJJ 3jijj^3jJ,I aI i ii-val (_yat i oj a I j 



SI 



JUJ.I ^ 5_ujiMI v2jU-jII ^L-oiaV *L»o.Vl dJQj ^-iLLs c_<-uutij S-t-jJ^JI 

(j^l ,,i-«- ^U SJLLa (4-pJI oLuKJI JfTj) Sj^iJI Qi^' oi ^P- ■■^ :; ' a cA^' 

CjL>-j_a (_glj . 4-jli (jjLSLII lujlzj . U *a .Jaji^ca (JLx_a ,_ij CjLvjJJ dJLtj 

/y»-mAljj| ijjltl (j-o r-jJiJJ SjJjLLo CjLv^a ^1 4JLlL>o JoX. ^^jjJJ jl (_£.}L»JI 
.3-3j^j<-a (_ajIaJI (jl^JLa njj^^l 4-p.LiJI ^ >a^^l 0>^' (jr^l ^^p-Lj ^ 

(J^KajV (J^=-<-u VI ^yjfc La-<b.}L*JI jl SJ^IU-^JI <j-a Si^i-lil SjjUJ! jj.^Hj 

La-a 1 1 fe^ U^-*- *— 2Aj* (_£i jl i(_p=jjl -» U . .. (ji^. (j-° AjjjJLI CjLvjJ.1 l*JJj 
La! iLfrolc i_2jjilllj i4iii>J.I ij-cbj'^l i-aljuk^l tiJJj 4j-uIj.S 4-<LiC J^mj 
"Ll^Lv (jl Jp-J 4JI J-i^- -SjSjJi,! ^ji-^! I j .Vil uaaej a? LjJl^JLi jl LjJK 1S1U 

jJs (j-jj-U Jl ta -II I j_a rjLi- 5_uji>ill 0U-3J,! <j-uSl»J 3 «i l~ AJL 1 J m-v^l 
«uLi3 lil «ul ^l-^yjjJ,! 311^ 'II ^-^Lvjl! dJJiI 1^ in'Cr <j^. LoLaj ' M".y> 

J^JIx. I 1 J Lu J_uj4jJI ' . 1 » 1 aj tfjjjaj i(j^i!lj (JS i"i!1 ( _ T 3 ^LalS LjjLij (jl a i n-v 
' " i a I " a. I IjLa . . I i jl 3 ioi-La SJola jl SjjLc jj-i-^ (j-« jl i3jj!iLjJ,I SjjjJI 



f^lc. (j^LSLtjVI 4_j_«^ diljj i-.nl'^l (jLa-cu^JI L4I0 fjJu-oJLl SjLU Sbtjjia 

CjLvjJIu (j^l 1 ii-vVI (j-° *^jj^a (_y^ iS^jJi^tA 4j^ iSujI (jU(JI Sjji^ (j^J 
(_, I r ( _i I i~ II (j^ (jl 1 n jVI 3JlX.LuJ, «U|ji^ /oiaJI aJi2j Jii£ *Ij^j>JI clx^o 
<L<-ul i n"^ L^jJLSej i^^^L^. a I la * * «L>JL«_a a^L^I jISjjI )«_« t«u^>- ^ya <* *^ .Ull 

jj-a »j^>-l ft 1 a> t_5^i d 1 1 n flu ^ i n-*. (^1 (j-a «LcuSjt_U1 i*1^_<j^>Ji d^o d ^ Mi^l 
(_yJI 3^J>J.I <J1_«J1_1 3_ujJ,l j-;LC. 2< mi^/I (j^a 4j£.jjJI dJJj Jj_4^>o (jSLal Lufc 
i'mo 1 11 A^iaal dJJj (Jila 1 1 flJLtj ^-txaaJlj La^jj^j (jSLaj (jl^Jij (J^ili 3^.j-a^a 

j j J la ^^JLlILij 1 Ljla 5 1 h'n ■» ill «lj-a^>JI Cjj>o 2 < uiVI 2_La^ ^LULjj iS^UI 
(jl (Jj^JI (j^. /j ' c.j . L^Jo^v I 1 c LaLaj a-aJla-a (jl^Jlj (J^Lkaj (^^Ijial 
liiljj ijjj;<iinll (jla^ Uj ■L > 'v ll if (jl^jjsVl Jjl^ lillj (jji (-SJl^LuiII 



(JjSLj tixjjtj L$-!^>- Loj ( _ > l3lj^.2l (j^_i 4j^oL>JI CjU^LLiJIj (J3UI (_j-^ IjjLui 
i±^e_iJl (j-o J^J>J' 3LcJ-o L*JJi (jLSj . -5-Jjl 1 n" a 5-j-g.l < miVI CjL-ul£L»jVI 

S-^LkJI j»>LaVl S_jJL»-a J-J *-. jl ? LiJI ^1 ^jJj dllj jl£ <jl jl*^ 
(JIlaj jjL5 V 1— a I uiSju ii^L! (jj-* 3 *— '' Jjejj-oLi 4 1 ■■■-" (_,i^. jj alj j i«Gli (_yi^ 

. 4_ojLcu]l jJjJaJI tbOpG La 
(jla tojufc LuJU. U& flpi-}U Lai 4j j> <m«t! 2^vUJI Cjjl£ jjlj 4J| <_,!£. 
2_aJ S*U *) j ^.V| (iiij j^JJ <-, Ijl U- jjl c^ij fd 2-jJJlU CiLaloiti-uVI 
.3jJu»ILo ^js>-\ CjVLjcoj «Li£.ljj CjVL*-a (_y3 L^al JlJ-"i i 11V i4jJlJ-"i i nUj 

«Ij_«^»JI clu>Z 1jlA%1 (=.Uu3->U ^1 JJI pJ-tiVI a_u-aLi- »|jlsb1u,I -2 

(<S_<fcl (j-O ! j_& J_p_»_J J l JlJLjJI (j_a jl < Ml" I llVlj C-M U" , ,.VI ,-A A^r- ^£ 
(yjl jJI pi » ni VI "Lu^sLi. aJlJ-" 1 n"t 2 ^Jj La 1 1 OJLA (_5-3j i4_l^L>JI '"'I ^j .U"ll 

<j£xj V (pll SL^kJI cjU-jII ^ *lj-*^JI c^o 2_»_i}U 3nl~^J,l *l ,,i-^>U 

jo-iil (j-o J-p-«J (j-*J ' LajLuu I goc ujJij>o (_,^JI «LcoL>JI A^iial (_ 7 i^. I J^T" ' ""' 

i_al miS!"ii nVI cjIjjUsj cj LoyUJ, I j (j .1 1 n-a-'ll jL»^l l<jU<" 1 n" ( _ 7 i!l (JSL^jJI 

oJl^J 4_caL>JI 4 jo fral *_»-^jj . 3j_uS CjLcLxJjI (_ji£- J J k>~ (_ 7 HJI Sj^'C 1 mil 

i_al jLji>L! jjljJI (jjj jU-ii^/VI tjlz. 51 a j II L^jjJls ^1 Sibj^JI 2_2j^iaJ| 

2_jI_i 5_jl <"r 1 11VI (jj-ij ijjjlaIjJI (JjJJI A^Ui (_y3 I gj » j j la JjJij>oj I'Luisj'ill 

pJa-ui Cj^j 2 'i j " -^J, I sLui^l (_>Aju i_al uij^I (_,lr L^jjji^ LdJJi^j iS«Lxisl 

(jl «Lu^3U,l 4i-jlaJI Cjlj'r 1 nil (j-o (j^-JJ Ji^j . .CjLiSiioj 0"-^° i.r*''- 5 J' 'C^J^' 
'"'I ^j .U"tl ( j^ j_uS /_^ 4-2jj_LiJI aJJt (Va 3 'I aj 1 u^l I 4-»ie^3 Cju15LoI ijJLuk 
l_oj (_j_iJlJ(J,I (_gj^elJI CjVL^o (_y3 ' J flJ (jl (j$Lx-i ( _ 7 jJIji I Jl>- 3_aLjJI «LujJ,l 

, - 1 1 1 j ^ . " ( j_c (jLSLoVI jJl^-1 «Lj J_«-j_i L»-j_<i 4-jj-laJ l| oJlj* 7*j <~" lj 
(^1 jJI pL«jiVI Sj^Iij ^Jiir'n h" cL2j^LaJI ojui (jl (Jj-2j i4_uJl«JI 1 — 1 1 5e I La 1 a 1 1 

p in-v. J£la .2ljjUtl oLvjII ^^3 *Ijjij>JI (Jjjso 2 < I'i.^Ll 2nh-^J,l ?A m-v^Ll 

( miiLuj jJLaj i*Ij^jj>JI C^^o 2 » mi^L! ^1 jJI pU miVI (_,!£. SjJiS 2.^,,Utl ^ 
Cjljj aI 1 11-vaLa .4jL1j^>-j 4jIjJj 4_caL>JI CjuJljJlII f-oj i«Gjlj^*- 'L>-J-i ^<-« 
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ft-y^JuJI uljjjJIj QluuUI 

L&j_lC (j-° J ' ' <*£ Lxj» J-"' SJaLLi «Lui£ I j '<•* j J i aj «L<JL»JI 3jIjj>JI CjLvj.} 

jJj i a _. a U i_a^Lli-l mj?j .. I JlSL&j .. I j 1 1 n) J^'i/! 3jlj^>JI cjLvjj cjIjj 

L-o^ i n^c-a Lb^LL>-l 5^_*IjL»_a i Mini tjj>*\j p i n-v 3j1^>. (j-O tA^-j.} (j_« *3-?^ 

. Uflir j 'I laJI fU-i^l 3-^ ^ 
^yk: SjJlS 4J iLsli. LujjjSLJI IjL^v (jl t 3JUJI aJJt, ^ I ~'jj i aj liLa 

9E la I '■ (j_« *-J-uLj2u JULJ (jl^. £-^3 "^ tAl I tl~*. j] (j_« *J N LaJ I <l * Ml^l JoLojjl 

3-=e-> jL^jsJ! dllj "1^-J (<U i(_yC.Lu*3 J-$£ Ji i^-i-a Sjjua ( _ y J3 ,j£Ll1j i ( __ > l=j'2l 
jL^j>JI I ji^J (jSLol La lil *u .. Lalla. 3_j£.IjlJoI SJsLta J i S"i i im i a «GL9 .. ( _p=j'i/l 
SjjIj^v SJsLLj (j_o i ( _ > l3j'^l »!"■ (j-o SljS" i ii Uj tiil3 <Lig,liLifiiVI 2 alUtl Jj^so 

cU_c-3]^Jl 4J9LL1JI 4_lxS *_« 4^e_Ajj 43-jJ t t_*_ul_uj t iJr ij^a s-yj^s <jr\ C ^- J >-* J-i^- 

/j_flsjjJ! L*Ui Jj-r i n"t «Lul£Lol (_,i^. 3jJL2J,l I 'jj i aj La I jli(_£jj»-i 3^-oj i jL$j*JJ 
"j j LaJ I 4 j uU La (_, Ir J j . ^ — 1 1 2jl j'tl ^^3 LuSLa'i/ (jjl i(_£.jLc (&Ll3 (_,lr 
j g-la-j (j-SL!j i4 i-il'i-^e-a i_aljuilj (JLlo (j -0 3-^ ^J O^J^' Ttia-uJ i3-jjL«JI 
j J i a J La j I J Sx-l I j i a * -l (j£, j_u»jjj gLflJjjJt I i—aljui^l jl (_palj^.2l I Jja 

.pi * Mil (j_« L^_Lc 
^^lllj l JjLill (j-° Jl» Ml" I llVI 3j^>-l (J& f-p-^' C-ljLj/VI 4J3I I n j J jji I Jui 

(_yi I La-; ■ »u i— ijLdual jJljj j^j t^l mi-v>L1 ^1 JJI p 1 1 miVI S-jj^jLi. ^ Jlj-" . ."t 

JLi-Jj (jl t_*^=J i3jjji£. (_Lal^cj *j_ui OLlSc L*JLi V UiJLui j! V! lOjjkUi 
it-al mi*\" miV! J-)-j mi (^ tg J ill jl JxjJI I JlA r-La-tl LiUjIs jLCk:VI ^ 

3i^iaJI 0J14I (jla iS-ujjdl v^jlj^ill ,j£. \jjt LuL£i_aljuil «_a I \ljU~. ,„lj 

(_^ Jj^i-jJI (jjj I j_<fc fj-a£Lj j .J j j 111 II I Jlj* (_^ 3_al_a>j 3iSL4 ell La-ula3 
(^^j^l -»■ u , .. ^ I c (j^Loal (_>-aju (jl Jjii (jS~Jj i3Jl2jlx 4jolr lIi^Lj-l^jJj 

(_,_L^.I (_gj!jj>J! Ljx.L«jil <i>.j^ (jjSi /o3 (j-oj i L^J^>- Lx^o Sjlj^v ji&\ q^j 

aj^s>-^\ I gla m] Lx-ilj i3jlj^>JI ditlj (_g^L«JI (_yaie lujI (_>JiseJ Vj .. ujJ^>- Lxj) 
Cj|j eLa^t-taJI OJ^-J 2ja3.UI jj^aJI j j t\*j t tLu-ul 1 n^l «LSjLaJlj ^LSj^jJI 
5j j 1 a 1 1 Cjj^Ia I La I jlj . 1 t-Sa jj . aj -- 1 1 LgSj Jj J 1 Lfc^j^. (j£, I JXlaeJ (J^LLi 
3 .j,. U II ^^ic J^LUI il-LL; (j^ajta (_P»jVl ^^l (jjia-LJI (jk. (jL^ dili 
iCjLoL>JI (jx 4_JLc Cjlj_o^3 Jl>-IjI1j jj: jj l*U j (jl jl . . l_Lo CjLLj^. (JjLsoj 
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/. I r I L^J^v I or ' alx»Jl I i—xj-^iL! li la '■ 3_jiijjJI L$jjIjj»- 3^j-jJ (_)-'»-> Lx-a 
(j£Laij iCjJSaJlj JL^j>JI j_j£jj (j-Cal JJt-JI (j-a j I * mi" i "VI (Jj^Ja (j-«-3 ^Llluj 

La <uil (j| joJjlj (jl i-t^J i4_ujjti,l CjLaLiJI £jC • tLiSiSJI i " 1 1 J 1 1 c ^^3 «bl 
L$J i"i mi j I (_j-lJ! I 3~'^~" (j^- ^LuJiJii! CjLaLtll 4laL>JI ja^ciaJ I 4j ^-pCJJ 
<-^t>- i^jal ( _ T 3 Cj I j jjj^jSLI u (_, o i n_) La (j.}Lta Jy>-j jji 1 2 j il ■ ^"al 4jo itl 
(jc TV"^ (_^aa.al f_j\r jj^sr i u£al *_a (jlaj'i/l »U,,. ^|r (j.jL*J,l dJJj J c I fljj 
1 I jif Lujoo (_ T lII JlJlJ! (j-a jl< mmi nVI (JjL-u^j I J i uuS (jS-a-i i3jlj^»- lill j 
illl mi1jJ_!1 (j-a (j-LoJ . t *'a 3_j_L^j'i/l oLlII (j-C i±<_-ie_iJI '"'I J I -i C ,_^ Lai 

IjJ-i i ijuj j^e_J1 (jl d j i<ij*2 1 0LXI (jjlsLLa j^"' 4-iI-j La£ul 4_u Lui_p^_jj>iJ 1 

diLla ^1 OjjjLj JlLa-iJ i3^L>JI (jjlaLm ^3 iuisj'^l oLlII 2_?jj». (_y3 Ij-fJ^ 
Ir Jl a-cVl (^ 3_j-iiajVI oLlI! -Sa^-J oVL>. jn<t i~ dUjuj ijliaVI 

cj}LcL£]! LdJ3 c-^LS Uj lL K»j5U LkJI cjLp.Lu.lL. ^Lp- Um tl cn^LcLiU! 
JjLvoj 2U , „lj . t ta i "tl ^Ir l(ji uLiS (jLCal f^j^il (j-a «LLa iSjIjjti! SjijLL 
oLil (j£, (^jull ' a luSjI CjLlax. *|v>-J (j^-a-i I JiCjfcj . Jlaj (jc jm m"m nVl 

( J_ i-i 3pJl L^jla (jS-a-i 2 i«L*Jj_Lu «Ljj^I^j_u * j^J9 0j\ A ±-~ la i ■■ (JjL^oj «LlaIdj 21 

. La Lc^oJ LJSjj Ij^-v 2 liKa Jjia a1JlJ-"imiL V! SjLuII JjjjJaJb dlli (_yJ! 

2_ajJ£ll 2_j_L2l!| ojut JH SJjLjJI uliLlSLa^l (JJ^a jj i ,-m (jl ,jj| i^jLail 

U& L4JI jlalalj LjJl?I a I JjJooj 1 b 'I LajSI 2 o^U CjLaLiJI (j£, (_gj^tll! (_y3 

(j^ j^>oj l_aj*_i (3>^ (j-a Lfcj-jjtJ La (_ 3 -iij 21 4_ta_A 1 LqJSjj . . <\jlu3j2 1 5j uiAJI 

. . JiQjIj 4jjIj jJI (JLj_u?lj (_Uv«J! aLiI! 2 ij I U ^ Liajl (_yji i«Ll«-A| 

JM MMI nVI Jjfc j>JljJIj^ J^-l D"J I JujJ! (j-a jl< MMI llVl LU-U-Ci Jjfc L*U!i 

nJiiVL>J,l jjt (_y3 (JjLjJI AjL2iU Sjsj^jj ,5^^ I ;,^ll jLiS'i/l 2 1 — |jj julJI (j^ 

4joUI1 u^i\j^.^\J (_g^L»JI jj) <^~tl (JjL-uj CjI m~ i nil jj>-ljl Jila I jj) Spi aj" 
Lji^tx iJ_cL-vj lyLjaAll jljj 'Ua i ulaj (_j^vjL>JI -"!■>• Atl CjLiij^a jj^a ^ ^ja ill 
S} j-^? jLa-3^1 dJLLl J_a^>Oj ,2 , ^ , ^ ^- ~, 1 1 2_^| LuaJI jLa^Vl ^ys 51, ,,!,,, 
(j-a 2_j£.^j JiCJj .^palj^.^1 Sjjjda t 2j i ul i h-kJIj 3.3 jJI (_^ 3jLc 2 , ^ , ^ ^-" ^ 
(CjI_loJlJV)j (^^oJjil) 2 _.^l ;,^tl jLal^l Jla 2 , ^ , ^ ^.~, 1 1 Lgjljl Jua jLo2'!^l 
(_yiieJ Vj ..(_ 7 Sjj_a2l «Liaji]l ijJj£La jj-a m j Sj i u "J ((jjjjlbl)j (t_ 12 (_gK i u)j 
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<S-y^JuJI uljjjJIj QluuUI 

..4UI cLi La ^1 <L> ^\~- r 1 '^■ ;11 (jyJi 3S1U1.I 5_^l_L^aJI jUSVl (jl 
(CjL-uJlJV)j (jjjiJjI) (_,_* 2_ujjl!I ZLSialall 2 j i nilLi jLa^^l l*1Jj /<uilj 
(jlaj^l ■" la i "I jjJ-a (_jlr J j . ^ — 1 1 ^s 2 . ^» . ^» V. 1 1 2j^ I ;,^tl jLaJS^/l ( _ T jfcj 
«Lu_» JjLLJ 1 «LiA_j_tlaJl Sji^IJl j SI i*a ti «L_ulj^j 7c_tu^ ^ajJu t(_2->-jL>JI pi uaAJl jj-* 

<La JlJLILc 4_J_lJ^pSL!l (JjLxjJJ LlfcjJJ-3 (_J-^- J '^~- i (_5-Aj i«LlLlJIj d_i£.ljjJlj 
(jlSJu j'-^'i «UlLlje_a 4jj^u2 Cj^i L?t_a diim ^^JS tj^paj ^1 9t la i ■■ (j-« > J '"' (J^-J 
^J' uaj i ■■' ' ~ i Ua se a ^^l <J_<_u^j ^J < i o dJI <_y^ t Jjs- i uJ 0JL&J ^jLajJI (j-oiij <_ T 3j 
. ^ fljltfe a 4_d3l^_c^j^3 j^-i-^ ^Lujfc (_2-^- tj * ' ^ J J ■ ^ *^ o -»" * ^3-^3 4_cidl>. 4_j_l*djI 

itLjj mi J (^Ji (jj- 5 '2_L» T LiLaJI 2_Libj^l foJI toll L^LfljLL^aj 2_ufcLuJ,l I j"« u 
dJULlJ I ? i i f a S^j^vj-11 'Lo-L-J.1 Uajlj^iJI l _ T i^- 1 (j"< '* ' U^-a 'U-a Jg ■ - ,i i Li-3 
JojIjJkJI dilj (_v^aJU »;■»'-'" *_a i Jajlj^iJI ^1 CiLajUU ojufc (J-SjJ i ( j^'- a ^' ' 

jj LaJI dJUCJ ULiia tj<Jui («-*-uj (j-uLjJL^j 

, d aAXJ»X I (<sJL»JI jjjlaLLa 3-5^ J- 4 - 1 jLaJs^l cdJj ^1 «Q£jjla jJ^>o Lx-«j 

«L9JlJ ^jLSJLI (j-oilJ (J-«J uljjjl (j-oilJ (j_« jj ,^>Ilj Cj La j U 1 1 {Jj**- i n"< t A9J2JJ 
Ld3 LcS /- <Lu i --J . . 1972 (*Lc JlJL« t3^ o"< i ua ^ d t^a * LajJ I 8 <J£ <*>A i«Lj_ALu_a 
^^JLc 3j_iilll 4jj^3j2| jjkl^JaJI <1jjiIj^ sUuLla 7L-£a Laj) ..<iill >Liiij (jl ^1 
/_jj| -r ' i^aAJl CjLpj^ (j-o (_gjL»JI JJJ ^ajJI (JjLijiJ I gsejjj V i2Jj^is CjI^j^ 
i(_p3j2l (Jj-^- LikjIjL^ ^^^ CjLci i n II j CjljjjJI (j^ .ijji^e-o ^JlC L^J 03^i 

4ial i ii j .1^4^ .. ^LjJlJ (jjSj (jl I JjI (jSjj-i Vj i IJlCUjia IS-l'cSj j-jUjj ..^JjiJll 

^_j_»j>ij1 (_ 7 jv^j^_jj>J 1 -qJLjlLJ J L^a^JI (J^^jI ^^ 2 ■ * (jSJj ..^jS-j jJs LLa •. ( J^^j 

j i L$-La CjI_Ll«JI (JJj*jj i Ljjjaj&jj J tl ^ U '< 1 1 jji^J <j^->- O^J^ ' '** "*. 1*^4 

. Li^i (jJlj'n ii ( _ T l!l w 3 t< al ni's.'u nVlj (_gj^tiL! ^js>^^\ j^KUtl jj^ Jji-i" i nj 



ja-Lc I "■_'■ ' a. j J ta i I J tg (±x^c_JI jj La3j i(jjL»Ji,l ^1 2jvL>JI jLjJijI «_o 

jjjja i~, -a- j i^ij Geophysics 2_j_ck>j'i/l «Lj3_lAJI 
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uliLoLiJI CjL«_4j>o ^Lal JjJl^o ^ I j '«* ^^ic. V Geophysics prospecting 

. LgSl i<* ! OJjjJ>.l I o j a 1 2 ii l"i 1, 1 4_u_L«J.I 
i4_ajLia-"i i n II d J LiL>JI jjjiLiillj i±4--^-JI 3j^>-l CjJJjuj l1*£.jJj till jSj 
■»■ I U . ^ 1 1 jJtj^iA Li^^c LLJI jj I Jl^»-j i '_>rhP Liij- I j"^ i ul i "^j I j" 3 1 CjJlLij 

. «uj_LiII /_ i»j ^^jqJIj i ( _ > loj'2l (_5-i-«j 'ijj^l 'jy ~ n '"' i-iili <i oKILa . £u^_<^a-L». 

( _ T ^_9 2 i n.iLjJl f_j I r ij^e_jJIj j-JI (_y3 ( __ > l=j'i/l Lu£j£Ll S-Lit-uIaJI j aIjUHj 

t_*j^_a (j-oj J-Lo cjJlj-" i ill jJs j<s_L«JI Ijufc (jl (j^ (&£.jJuj .(_p3j2l (jisl-j 
^^oLc J^li- Cj-«-iJal i-^ptj 2_uut"^l (j-a 7=-^3i 4JI *j (»>L«JI (^L^ 2 j i ii ilLi 
2_<j,ljjJ geoph year 2 j gjj j'«j j -».tl 2_JjjJI 2 "milLi u q m La 1958 -1957 

^^vlj-cJI 4_LoLJo i^Lc (JS i"i I I gjlg Lh 3 -' ct-^' < — >Ij-jJ<jJ1_5 (^jlaj'ill CjLuLjLila 

cj|j_^JIj 4_j_iIiU>Jlj ^ j . .. j Ul •< «t I j i(jLLa^lj Sjlj^-j 7"yj) '^^.^Jj.j-^' 

. .Cin-»-l"illj «LuU,l CjIjLuJI CjISjjsoj i4_L»^3j'in 
j^c 4_ub^_i3a-<j>J I (Jj^tjJI (J^-* 3 *-°' '(W*JI Ij^J 2_al_*JI ( _ 7 JvljjJI !_jjb dJJj 
j j ^- , ,-. I t elj«j.Utl ^al^iJI 4jjiIjJ (_,!£• J-oTnTLa «LoJjlU t_-U lllj^Jlj CjLoLiJI 
. I j *'* ' fljSiSll 4 i-i I" ^ca (JjLj/j ^^3 (^^ol^iJI eJJt a\ Jiitjjj/lj 1 4 ii I" ■•■J, I ^JulXIj 
d j i ■■ j lal * * 1 1 ^-olj^>JI «^-A (JJljlJJj j j se-t^aqj cLulj-lL^jI (_ya1^>ij1 /q_Aij 

L^JjLuJ i2j^oL>JI I j" 2jj Lb I g-La JSLIj . .2^^^!^ 2_u^SL!l (^^U^JIj i2iliiSL!lj 

. Jo-u-u lu I M_a £/■ Ml t LL^ 



Magnetic Method of Prospecting <fbaMfaL*ll 4aUjJall 

jljj,l_i (_, o i ii " jlj-ll tlLLj 1 1 J ' a lIxj^jSI Liajaj 2 j i int-iLim 2Jj^5^jJI 3jjI 
CjLjj^III • M~A».* t( »Lc J's i"i t j .. Lxjij_LCj (JSLuJIj JjJoJI JlLa t 4j i iMULim 
^j-a «Lja-IL>o LJL LajJq t 4_j_l^i_j_Ld Llju, I I g ' a t Q >■ ^^5 I J '^** > ^^^ *^i^943^"' 

jjLa ..jjjL*.!.! (j-c /. . .. j Ul ; j 1 1 i±^e_L!l 2_2j^U ( j JU \_ uj \ ^& L*l!ij ..(jjLjla 

L^Ll^o (_ 7 jJI sLu^oLiJI I J^'-^V I j i inUuJLa VLjlaj A j i iMULiJLa (JS^i ( _ > l3j5U 
JiJSj . La^£j^j j^j i lj_uij y_5^ I i mjUi LuLa I jl-^ I Jj (_£j^>o CxjlS ^J LaS j Jljj 
(ji Jt>-j <j^->- njLtuj^l 3I_l>- (_y3 '^^-^ d ^*^j Sj-AUiJI aJ-tb CxS^c 
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ft-y^JuJI uljjjJIj QluuUI 

2»Ua <-,Slr I ilLoadstone «(JjjjjiJj1II)> /<u-uLi i_2jijj<1,I ^»j .Utl ^ ,hULl».1,I 

l_4-llj jLj?e_Iij «Uij3 t«o^j>J1 jj>- jull^j (_^>- Lujfc I ^'»" Ja_pe_) t«t_L« 6JJ + try 
i(j_i_L«iJI SJL^la <"<iil"i-».l I -i j a 4_t£. JiJJt-J V Jl>-I^JI (jl£UI (^ LbLi LfcLsol 
(_gl ( _ T 3 LsjI.} i— ij-L^Jl-jl o Mill oLsol Jl»-Lj A j i iijV-iLl«Ji,1 «LL*3^jJI 3j_il ^1 Lo 
Cjj_lj < "j -t iTk nl (j^ui 4_laLu1 » ijL^jJI dJj jJLlj tj^^Ioj ^1 ■»■ la i ■■ ^i^. tjl^-« 

Lo£ . I i J Lu (Jj^sljJI j^>JU (J^>- u^sj^\ JJJJ iji'-^'j"<J^T!^'_>* J ? t " LT* . U*t| 
1 I 3 * a J I L*jJ 'l£>*"' Cr'J *" (j-° 4jJlJo L-o&JeJ n i inULuLa VLjca (^^j^IJ £)1 

. I(ji<-ij-g. tlajj Lai j (_gi 
■LlaJLJ (_g? JlJ-C 4-jJlJu <j-uLj-3 (3^-«-i i(_>l3j}U (- mjULim JL>J,I lilli 

3 j *'aVI 3_j^j_ll I o it hjOj^j^ jl ij^Hj^ c^l 1 3^*"" o^-*- 1 I *'".'' iill j£j 
3_jjlj (jj/LlS l*L!jlSj i(j-CL^Sj_l! (j-ljL& (jjjLjJLi q^ji\ -» u , .. ^^JLc. <Uaib 

^^aljJLsJI (J I o Mitl oLsol «_o iSJL-o^JI (^ SjjVI oLsol I J* '■^■_' l _,"tl i_alj^ejVI 
^ ^ ' " 1 ' * rt ' la ill >■ ^-"J d^-*' luJJlJ . .(^paj^l 9t la i ■■ ^i^. «L_uLl9 (jlSLa 

. LujJl} ^ySJl] ■*• La I ■■ *L?e_ll *_L<U>J 

jj i nSllj diUljjJVI (j-o JljJjJI L^j (jl Lo tSj Still 'Ll>-^J^jj>JI Cj LjjS^II I j 

^yi^Vl ^yjjtjjLLiill JLsJ.1 Sj^^j-iijdili^La ijSLuJIj jaj^JI Jlj^L^I 

SjLjjLji L4J Loj j j Je 1 a 1 1 4j 1 iMULiJm 4_LbLiII (J3^ I 1" J as a 'iJ^J (.^J^-I 

c^jpSI lil I Jui cjJlxj Li^ i^jHJ ^yiua^l ^^^ljlLUUI JUJ.I 3a-i jtajj 

■" la 1 "II (j-o 2_i 1 imULl«J,I jljll (_j\r 4jjIL>J,I 3jj sc-i^aJI ■ " 1 1 S j ta I ' 

'"'I ado LiuL? ULU 1 LgSUtJI j-j^>- (^ Lblii (jjSlj ^yibj'i/l nMULLm JL>«I! 

»1j"u u 21 1 ji ^j-ujLjtjjl (Jli^-I 1 jl Lai t«LtujL?tILaj 4jj"( i u a I ^" ^ I «LuIdj ^1 5j mAj| 

I il (_, i.ijUlim JL>J.I Sjui (jLa iSj^ii: i^JI .-.I s.Ull ^ ^jjill j-jjjlll jl 
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6-u.aJuJI uljjjJI (5>aj9 liLuiSouul 



jj-» LaJl (3_5^ Jl JJ3 L*!j_i3 i(_Jjj>.| ^1 cl.La.2j (j-o i allaej •» La i "II (_yk C* 



i_3>Lli.VI I jufc .^j^i-Vl (j^Lo^l (^ Lt£: S-u^iJaUiLo jlj^s j^lc SjjjjsJll 
LoL>-) fj n i n~ jjjjLlS 3jL3*oJ jjjjLSj j i(- i inLiLutJLl ijJuSJu I jolr 4_t£. JJJ>J 

/j I 2 --II /j lu-lLsI 'ill pr i ii 1,1 '"" jl -T" ( _ T 3 5-ajLJ-"l I ill,! ( _yi 3Jl>-^JI Ojui .9 

JlSj i(_p2j2l •»■ t— . .. l1*j>o 3.3aj>._aJtl 3 j i njULiJm CjLaLiJIj jljJ.1 £j£, I a iSiSaJ 

jj-«J • L«L>J1 £j-3 , I jjjjLlS (J-* M > <W" t4-U-ul I t|-»ij1 «L2jlJ3 0j^>-] X_U-^ (2A - *' 

L-uL-ui JUuju CjLaLiJI £j£. • tufuSgj <3 ji imViLulLI 4-2jj_Li]I (jlj JjJiJ! ^^Jji-J! 
JjJi^*JI CjLoL>- (JlLa i,_p3j2l (j-lsLj f_^ ^Lcal 4j i inULcLa ^\jjz Jl>-Ijj (_ji£- 
4Lui (ji^. "Ij-uaj^l 3j_i2J! CjLbjSij (_>^utj (_y3 ij uu i 1, 1 a 4 n I" ■•■J, 1 oJi-u-uISLi 
I 'in (_7lllj Hematite cluLiLi-ufc jl Ilmenite cluLU,! ji Magnetite <JjjLii».La 
jj^. I j . ..I_.a JLv ^ i>>j 2? I /. i imLiLulLI JL>J,I Sjufo /_i i_2^ili.l L&Ji^vj (j-o 
jjJ_«iuJLi 4_Lc j-j-C La 4_«_o j J La-J L«_4 i(_£_^>.| (_jJI 4-LaJLl (j_o i •» La m]| 

•» La i " l1^j>o 4_u-uij Jjjl^^ J' SJlx^.1 <iS-ui (_yk- CjJL>-!jj La Ii! dj i imLiLulLI 

v^jLSjIs^ viiji^o ^yilt Taults 4jii.!jJ! jjjjiSLII 2^>ji-a (^SUj dllj^.^j'^! 

I(_p3j2l (jJsl-J (_y2 *jlj^>JI CjL>-jJ (_yu_lL>0 Aj-xi «Ljt_UJ 4_U^5J il Sj lfL2j| 
«La_Lj_i iCjJljso L<o i^—o^j^I *j ulSJI ( _ t 3 '"" Ltal23 «U^. /tj-b (_£ jJ! j-o^l 
j a » j I f-Lfljjl Lg-LC ! mi (J 3_iii.!jJ! jj mi's It dJJj liu^j^t JjVjJIj tlilj^il 
-I i j ' a ^l^jJiLij U 2 1 1 ii itlj-LjJa^a j^-^1 ^j ^ « j 1 1 3X>^'j iSjj^ojVI Ol axLaJI 

: 6 (JS, mi) u^\ I 'j La '■ liLa . ^IjLo jl Lu-ulj Qi^ ^ lS 1 -^' j i uSji mJjIulojj^ 

c-LojjIj J ^ , ,.i ^JJ n_gj i imII 'U-cisj'ill Sj iSlSJI ' " ' I S • La ,3 < ^> J ' lO -1 '-"1^ (l 

^^JLlILij .j Hi's II ^jlx^o (_,!£. ^yJUjJI 3-^>J! (_y3 i^yk.i (_yJI Lj-Lo J^ jjLLaJ 

LlijiLo (^^c. ■" La i "II (j^ C^pSI Ji^ ^^.lajJI 3^»JI (^ ^iila (l) 2 a^IaJI JL>o 

(I) 2JLlLJI clu\£ lila .. .r <<_i ciilSjJaJI ^Li iJULj <|_£j-uuJI 2^j>JI ^ 

(jaSj 9cJa-mJI J_t£. ^^ i "^1^1 **l I (JLfcJU SJljIu tjLs 4_j_tu_ii3 LjJLa _}1^_« ^j.* ^^SLa 
(-JLse-L^a I jufc ^Ir j . ^j i imI 2^j>J I (_a 4-i^. (_ t 1<ijJ I 2^j>J I j_^ J-^I 4ILijS 

i ^.^Xlla ^JLJLjj . (i_i :6 (JS, mi) /_^ (j\jJ,l^ nji^i j luSjI j-^ (JL>Jl! SjlJo 

(- I c 5-i-Llie-a iw 2 ' ( _ T i (JL>J,I SJlJo (jjiLSj (Jill /_i > i n'sll ! Jufc (Jilo (j^. 



S9 



ft-y^JuJI uljjjJIj QluuUI 

("iqiiij lil Lol .^JJI L-flJLJI ^rHiAsilxll jjJLiSJI J< i?uj^laj£a3. fx U,„tl 
(Jj liliiio Cj LtlacJLa 4?uJb (_ji^ OJ^ * W^ ' ** " ' < ' ' SjjjjJS^II ■ la j Lajj I 
jljCLol Ji j i nS II iU«"i« j_& Jl>-Ij ilaa. (_yi^- L^-La «lj^*.| jl I j'al .^. ii lJlSjjj 

a_ji^!jLl! j>^! L<i]3 $ lilJi ..Sjj^l iil]3 Jiu (j£. < rtiV CII I iUj 
(j_o j_l"la3 L^_il ii! ^LlLo (Jj^ILJI (j^ '*•"»■ ''I (J& hjISLaj 4 jo fr^l tjjz OJ^ 
.4j-oL>- i—Sjijia C^j>o (Jj^IjJI Cj U.a--yTj sLoj^UI 'U-iIoj'ifl CjujjSjJI £j i n->-i 
CjUjSIVI iSh.MjUmi 3-Sj^kJI L^: i a ,~,K~ ( Jil\ oLj^pJ! <>a till ji£ 
iuijjVl SjjilUaJjSUItijUilaJI JSii.^ilaSLili.ljJI oUJaJI ^ Toldings 

CjUIjUJ VI dJJj j^c I mi m j iJjjLaJI (jLojJI j-^ 'tuuusjil "j lL3JI Cju^aiSjJ 
(_yS<-J (j^. «IjjJVI «L<ta J_t£. .-»■ U , ,.tt ( 2^ ^Jj"" <^tl till ajIaJI (j-o «j->- t— il^p^l 
j!j_a /. Ir '"«t <Lda.ll ajjt (_£ Jl»-I <Jl!ji».l liLa .4_j£jJa /^ Sj^vjJ,! L^jlj^vl 
4_o-3 3j-^ ,_, ' " J * » 1 1 (Jlj>J,I SJlJu (j^Si (ji itJSjjll tj/js 4Jl3 4j i iHWLLLa 
(j i c j (_] S ni ^Jlj;c_j lijjLjio /-Ja^LJ <±x-LJiJ i«Lj£jJa J_t£. L^-La j-ol *!jjJV! 

4_uJu«J,l iji nlj^Jlj CjLoL>JI (j£, ciise-til 4 j i ihViLulU tL2j^iaJI aJlJ-"i i iUJ 
/_^ L^a I Jiitluj/ 1 Jg i njl L^Io-a- (_ aiej 3jL«JI (_3 iCjI^TLajlaLLLa /_ o i n" 3j^>-l 
7t i ii U 3-xLo-C i " . -a- j i a i Sj-p.'i/l 3_<J.L«JI i_jj^>JI jji-lji JlIo (^SLIj ..Ji>JI 
4_j£ i_2^illi.V!j (- i inULutXI JL>J,I ajuiii (j-uLiS (_jlr j i aj 33 V ^ i inULutXI 
^j-C ^j-^- "' ) J 4_u^i_lLd Lutl, 1 «L*2Jj_Lij1 a\ Jl?-"i i ni (3^-** cH ^cP^J i*" '" ^^ 
: L^-La i«Laj^iaJI 0J14J 3j-j-j£ JljI^S 4j»jj iCjIjjLLiJ! 3ia i ulaj 3^11 (j-« (j- i '-*-^' 

/- I c 4_Lo Ij j .iS j i^a al cliSj uj-s i<u12jJI cjLuLl2JI jLj><jI 3^.jjj/ -I 

.cflxje-Jl CjLiLaj (JliiJ l_4^a (^laj^il ■*■ la i ■■ 
jJljLLj ( _ t jJI (j^Lo'i/! (_yi CjLoLiJI (jx. (_<JjjejJI 2 S jj ta 1 1 oJl^j <2>SL«j -2 

jJlloJU j^c uJjlj (_gi ij^jlaj'iil •»■ U , „ ( ^c LjJijlj I oK 4JI i_2j^j>J,I (j-° "3 
aJljLlj jl J 2 J m dJJjJj i4_Lo ^-liLiJI JL>J,I Sjufu ' " 1 1 a 3 1 '"' i/^ i imI^LUlXI 

4 j o italj SjtjLflJI 4-LjJ-SJIj a a j . ,>. tl 4 j i inULiJm jljl! ^j'-*.* ^'j^h^j 
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CjLoL>J! *_o CjL-LjLaj 2j Cj^LvIjG ii.ll i ft> (JJ-S>J V r<u tj-oj , 2j \l , ^."aVI 
Cj 1 j-jJLLU ) g"< i n a ( Jj'r i uj 1 0JL& ^ ' u^Iol '* 1 1 ^^>Ji 7^ i nil «LJ o^ (*-^J 

J j -a- ml 3j_^vl (_yi-c cdJij njlj j Ull J^li- mjULim (_JL>JL1 SjlJu ^^a 

4_lLjjl!I icj_cu] Ijlijj .SjjLLaJI ( _ T 3 £UijJ,l (jj/LuiJI 3j^>-lj qJ-iaXa 4_caL>- 
»Lj3 _i li II pJ^-3 (^ (J-\_ijJl^ QlJ-jl lrJ| "*•' Ut^I Z^- 1 -^ ^1^ ' U^-^J l(j mii'i 
(_>ia_ajtill (j I j j La 1 1 (_^£- 2jJ-i lSJ- 5 ^M- tlhij'-^ 3 L^\ i-^U JjJ diLuj^pSjVlj 
p>ll^l ^yk: (^Jj^l^ IhJ^Lj D^J «-2j>»ll (^->L*J! qIjjViII Jjj-a ^ I mim'i 

Gravimetric Method M'iUI 4Uji> 
l j f js L^j La j_p^3j 1 j._ j"' ' ." "**j ' L#3LsQj (_ a^ini-u 3-oLc ^ljJ.1 i ^l"-^" 

(j-a (Jjjjl 4jjLcJI jj se i a 1 1 j '(*Lc- d- ^-J J JJ"*" '^^ (j-° i_P"' ^iio (jjL«J,L3 .3jLo 
CjLiiuJ ,_p3j2l (^isLi ( _ T 3 j j se i a 1 1 CjLSLiS i_2^ti>-l <j-oj • «Lujj-ujJI jjie^ajl 
CjLbj^j (j-« L$J Loj isLuIoj'ii I 5) ulSJI '"" S-Ja i_xji^3 S^jjlH 4_uiL>JI 'Lajjia 
:4 fllljjj (jjL«J,lj laie-LaJI <_>iutj 3^US (7-jJjJl>-) ij-A-JJJ .CjUIjjJIj 4_lL>-I J 



(r'/f) 




(r"/f») 


5.2-5.0 


(jj-i>- j~~S\) cujL^-I* 


1.8-1.2 


5.9-5.4 


(-U-b- -V-i'l) CjIII 


2.3-1.8 


7.8-7.3 


Jy-bU 


2.5-2.0 


8.9-8.8 


^UJl 


2.7-2.5 


11.1-10.1 


l^tll 


3.3-2.5 


19.0-44.0 


l*£M 


3.7-3.5 


19.3-15.6 


t__*JJl 


3.7-3.5 
5.3-4.9 




jjud.1 » jj - -^ i^JI ^ajy 


•JUS" 7-Jj-b* 
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6-y^JuJI uljjjjlj QluuUI 

l_^_al_ol (3-jLc (jj^ ^*^J-i 1^1 O^J*^' LT^l (*' ' ">'^ ■ laj 2 i " (jl 
(((j-Jj-j-i)) (jr jus\-jjj\ (j SI jj xflJI (<sJ1jl!I 4ju^3J (_£JJI «LujL>JI (JjjLSJ L23j 
i_ijL«Jij al in ->.Vt j-j-<t>- :<jl ct^- *-aLjtII ^JJ- 1 ^ 5 ct^ o^-y lS^'j Newton 

1 1 J Lu 43 1 i lit I *_ij_« «_a Ij i n'Cr J < 1 gala «_a Lj_5^_Ld i _i i uLuj 3jJL> I (j ij ' Laj3 

1 Jl^>- 3j_j-j£ (_p3j2l 4JjSj ij^OJI p i n-»JI j-f^xi rn i n'v ;_£ 2 4 j i nilu (_p=j2lj 
(_gl (_, Ir jj ajj 2-uIsj'^l 2_oiL>J*l 3j3 ^Ls till jjj ij^»T rn i nv (_£^ 2 j i n lib 
..(_p3j2l (- I C lj_Li-i >Uj ^ , ,, II (jjS_J J 1 1 J .>»«! »_a ^1 i n-val (j\J i_jjL>o 
<_*jLjlj lJlSjjj (_jjJI L^LuJL>- 3j-Sj L^-Jt aI i m-vj! ^-j-*>- M^'^? O- 5 ' <J" 3 J^' ' 
4_LoLi (*i i ii jl Lulojl ^2 Ijiijj ij^^jil j£j-& (j-a p i n-»Jl Jju (_yLc I j"'l"* 
(jl_3 t»lj"n nVl ttaa. JLt£. «Ljc»^laj , I Jjjl-a JJ£. sLalajjLa ^^jfc (Jj i2jjj£j'l 
. IjHajJLp 55 ^Ijje-i ^^jIjUuVI Lfcj_La3 i_fl-L<aj (j_a (J3| .—ilaiLil L&jia3 ' 't^i 

jj^I ^r* .• la 2 1 1 JJ£. I j->t- , „ .If 3_uiaj^/l 2_uiL>JI 3j3 (jLs I jla ^Ir j 

(_tLc 4_ijl3j2l «LujL>JI jljJLa <_o3jjj I i J Lu La_<3j ^Ijjj-uVI daa. die L$-La 
> I j" 1 i^Ijjj-oVI daa. (j-o *ljJ-il Ljjajjjj I j" i J 3 .jl.}jj3 i(jlSHI {j^zj^. daa. 
2-j-jjL>JI 2_<laX. (jl (jlal^p^l (jSLal Li-A (j-o ,j) jUStl jj^. | _g j , ^ S 1 1 I gjj| gj 
(jj£Ljj . L$_ilj^v| > _ i _fl_ -v ^3 3j-»-lj [JjSj 3.}jjLX-aj 3j_uu^3 4 ?t^iio (_gi ^3 

1_Lj_1 Lo L*JJi J-;^. *l 2-^2j»JI tj^J . L^jLsjI )«-:>-«->• (_3-^J ' L^jLfljis J'-fA^- (_5-3 
4_uiL>JI 'L<i T i3 • aJlicJ (OJ (j-aj i(jijl£JlJlj CjLSLiSjl i_3^ii>-! in n-fcj i LHjLji 

(j£. -i!-}^ U-6^ 'J^^-^ (j-° 3"'^* ' " S^LiSL! A j 1 nilu dJJij iS^JJi^tA AjvLt^a 

.SilXJI clSs Ijj J23j '5>^ Si^JI tiul^ I jj 2 2 La ! 1 1 ,^3 LgJjui-o 

2 a I " se a Ja 2J ^^ j^Iaj'^l * La 1 u ^c 2_ujL>JI 2 l->^ ( j^Ij^j'^ A'j^Jtj 

2_ljjL>JI SjL^i 03^ tix TP- i2ui>.!jJ! tiildljlIV! ^Lal ^ic i_2jjl1II jj^Uj 
aj^VI ' ~ 1 1 2 j La 1 1 i_iI^jSV 2j*_l1j ^^v^J^jjsJ I (jj^SiJI 2^^ 3j^ o^-*- 1 ^°i^' 

jj Hi's II ^.3 JL>JI LdJJL^j < ? I_joJVI 2_^ Jj^ ^1 II £y) 2^K ji^Vlj 

( j_a I j"l ^ ,U 1 . ij " n~ (Jill 2^J>JI 3_>^ • ^rh 1 - 1 ^?^" SJlJo jl^j3 <-^ T p- i2.ili.ljJI 
■ j 1 n'vll ^j" 1 11 a <J53^ 2jj ^. ,^\\ ,-il ajJaJI (jVjjl «La_uJ 1 -» La 1 uJI 
(JLa-jlIja ^ t\ 1 n" 3Jl>-jj (jjL«J>l (jx. i±*jtjJI CjVLv /_3 4_u!iL>JI (jjiLSjj 



fl2 



6^uJJuJI ljIjjjJI (Sjajg liLuiSouul 

^ys gravimeter ^l^^lj^v Sjg-v? ^^aj^u^ ~iuaj^lujX\ Sjg-v'^l La! iMilligol 
*Lcj jo^c^v I J i a » ' (JjLxj 1(Jjij»JI 4\qi n 4-u.ul i n-»Jl 4JLIL1 3jL*JI ( _ T 3 (_3-*J 
^j-« 5j J ^ * I ^j^a-JtJ aJlJ3-"i i uja iCiLal^vjHS d * da ) <^->jJJ ^>-^P^^ (J- u 3- a >-*-^ 

(j_ajL>. J-Aj d ""1 (j rt ^-tliLu (_£JJI Jl^-oI^jI t (jL*_J ^ l^^tl ^r i nt,1 3jLu_u <J^.l J 

j<s_<jijjj 4 j 1 «i <ll aJJt (_y3j .Cj^ijjjilll (_>-aJtJ I »ua tlLIj 3>j I" 1 ujj 'J^JI (j-« 
j_ljLjj ij^^j^l •» La 1 " (j-C pLijjVI ' " « I 9-j 1 1 a " JlJ-J 3-jjjjjSLll JojIjJkJ! 
jj jCLtuJ i_La_il^>J1 tfjuk (j-«J • lO- 56 -^' 4-S^xqJ Sj^jvjjJ 4_pe_Li_tuJl ^j-uJjLxialijI 

fj^\-i (j^- (_,.' ' nit I I <} 1 ?" t iaLc 4^-jj tj-iLm iJiiUjjjso (3^Lol fj^z. JV^>" 1 nVI 

JjJLsoj iJj^iJI (j^. ' fl-jLSJI (^ 7-LjcJj 4-SjjJaJI a JJt * JLa-"i 1 n" I O JJ"' '^^ 

. ( _ > l3j'^l ?cl C^j>o *i al i«* I 

Seismic Method : Wni'.nJ I <MiijUt 

4-aJiir"ii 11 t,l 4_i2jJ_j3j-oJ I (_2_>-LaJ! (O-&I (j-° 3jL>.lj 4jo 1 im ntl cGj^LaJI j-pJU 
JlJJLjso (_5-J^. 1 t-.Sa (jjijj SjJlSJI (j-° L^-t Lt iJj^lUJI (2>c 1 ■ .^'"tl ^2 7-La_b 
JlJJLjso I La-Jl I j"t* . u| aj (3^>-«-i (Jj i(jjL«J,! (_pajtjj Jji^lit! CjL«ju>o (^pLol 
Ij_l1^ J J 1 "j Lx-« 1 1 jif ( M?i"tl jlj-U iCjLoUtit 3JLoL>JI '"«! ajIaJI (jl or I 

. I $^' J ~»" ' ul <: LlL$x. 
4-L»-ijIaj| jjil^LaJI (__>ii*-i (j-C- ti^JjoJ! (j-o JjV cLaj^IaJI aJJb 7"j-uj (_)_l3j 

ti^LJtj «jju« (j-LLI ! il «LJ? /aLu LJSLa iS^a^jJI LoLo- ^ LtjuiLiJ ^,11! 

«Lku»Jj ( 3^-^ 3< ^' «Uii»J (jlj ( _ T lajJI jjj-^l' I J-* ^-^-J^3 if-^J-tl Cjjj^s ;> "i i 
jJ i<i 1,1 (j^ j '"'"''_' ^J-^5J «-3Jal «jj^3 (j-o ^iS (jl (^t «-3Jal Cjjj^s pi 1 " 
3 j aj ^j uaJI ^ ^ J ' " ^ i*'3-^-t' <_2-3 ^"^'""^ ^ ^j-Ci^.^ 1 n \ »Jl)L>-^_a <; Ltj_A ^i^. 
«_3JlJ,I {j£. ^j\\ ,^\\ d j"j ,^.tl j-lj^'al Jl>.Lj ^^JLltuj ,i-<j ,^.tl 3^,j_,j, lj_ui 
(j-C /j jj LtaJI j J La-ll Jlju I oKj . «_ol_cuJI (jjl ^1 (Jjj^o^JI (Jj£ j-j^I Liaj 
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ft-y^JuJI uljjjJIj QluuUI 

.£*LuA\ &!\ 

i_!jJLtLi *^L>JI /_i L£ La liLa Cjj LaJI ^Jo-o 3j_&LLi n_Jjji.| 3j_&LL->j 

jJlJ-3 U IjI^^J * tj I ill 3^13 JlJLJ LuL9 LJLc UJJ-3 L(JJl>-Ij '(J^ - 7" ^ ' " (j-° 

cLaljda loIj «I^JI f_^ ej\ uu\\ Jti^. Cjjj^aJI ^1 ' < ^' v J J ' "■"'"j .CjIjj-oI (j-o Lt£. 

r-lj-o^l (_^olj^>J 4_LjL<jJ,I ^j->-i\ a j"j uaJI r-lj_o2l (^^al^i. (j-o dlljiS 
Jii£. Ijl i iK tl ^Luj-iiaJI sU-Za^l (_j-iL»J I n \~( a 4Jl3 tjl i uS iVI 3j_iiLLi 4_ujjiaJI 
^^^",..11 L^Jajj-Ls £j£. Jljj>o «Luj_u£ij1 T"1j_a2l (jiJ3 tjs*-2 > La i --J (j-* ufciiLaj 
Jaa. ^^3 j mi" i" I iji- 1 ' La i "J (_j-ll L&iuij JiJt£. La i La i uj ( _ T 3-4_j£ « i""i S (_£ jJI 

• Ulo 
jljj.1 (_j-3 j utuh 4Jl3 4_ujla 3x.j_cuJ sl^JI ( _ T 3 j 1V1 M 1 " 'j 1 a 1 1 ^1 Loj 
J ""■ *_' (_gJJI ■'-"■ uijJI p-j-i (_5-l^. i— iSjjj 1 4 ii I" -^e-o CjLc.j_cuJ 4iSLtuJlj 4-xLi<aj| 
d-j-iiaj^l S ) ifaJLll 1 " 1 1 S-j Laj jjjie-ca (J^L>- > '""' M (jl i^^-*- 1 *^l l_£' • 'U^L>- 

^-j^ 1 >. .'r.Ctt 2 j , ,.^, , ,.tl 5 n^, Utl I jjtf <-, «ila "tl CiL , ,.l , „VI <-,'.K i<U" 
4_a_LL>JU jlj-Uj ja-jg-i^aJI j-a^. d j"j *^3Jl CjLvjJ.1 ji uixil 2-g.j 1 11 q . .(j^L«Ji,l 

(J^l) ^Lujj-ujJI j^ic-i^aJI ( _ T 3 L^la j-o! (Sjilco) 4jjLlII j j se 1 a 1 1 ( _ T 3 '"'j uaJI 

j i J-jlj 1 11 II ^^-3 I (j "1 1 _i "1 Ij-jj^ 3j^ D- S ' JL ^' Ct^ I (j"r j-^/ ^1 Li^ i(3j^Li-3 

' JJ~» t-aJI ^j^* > f^fS ^ j/ j ' a II CjLv^JLI «Lc^_taiJ S-jJJJL^ (j-* tiJjj ■*■ ' >*"< 

' "-j 1 a 1 1 'il£.j_ci/ j Ji^taJI i—jjj 1 ^y T 1 ~A^.j-lu 



18000-16000 iiL>^l >^>JI 8000-6000 w ^U1 l 

19000 ^!>>J1 13000-6000 JiikJ! 

20000 ^jM 1 13000-8000 ^jJI j^«JI 

1 7000- 1 5000 ij;>^aJ ! jH ! 
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LIj_J_«L_LiJlJ1 (J-* A_Uib jL*_*2jl (J-* LuIuU l_U^_l-£3 I J J ' a rt jj . ^." \ 1 a, q % 1j 

^Js L_L*_« ^ ( "i"i (1 4«Lu^_c£3 Cjl>-j_« Jj^LLajl ^g^Aul 1 JJb {j£. 1 i ii < t 7-^N mi 
sU_h1-ij <13L& (ji^-LajLu LLu Lii-L-iSjjj 4_u-*-o 4cj-cuJ iCjL&LsoVI *-J-«-»- 
C^jLuo La IjLa . L^-lS j I mi"'iV1 ^ oljiJ ^yll! (I) LLlII 3jjjm.eaj| SJLlLJI 
1 1 j . .-. I j ^- ^ ^jal (jx. L-iiaJtJ (<_)) ^ SjJjaJI (JIlo (_£jj>.| tLaila CjLvjJ.1 oJui 

^n"^ ,Ull l j^j Jj^jLoJI ~ U , ,,tl jj^. Jj'i/I Ltjl i ii a (jx. Ijl i uSLjI ^jJLtj L^JLs 

5 , , ,.',tl .-■»■ U , ,.tl ( j_ a I jS^f j!j I iK5_w ^- ,^.11 . - < I S , U 1 1 3^Li£ ^Lj^jV \j tajj 

-3_i^L»^3 ^ii^l I^U-^j Lxjo / ~ i I ^ . U LgJs^a cjLaiL> ^I^Li LgJs^a Jjji!! -jLpjV 
ir-jL>JI ^1 <t=ejj (t_j) SJLlLJI ^1 L* jLiJ jlc ZJijjLall oL>-jII jl in'C'tl (jLa 
(^Li JiiLi j (T j <j) j>L>oVI ^^a j i <& i"t (jj r-) 3-»-jIL9 . 4_Ll*-o (j-uljji! Lo^j 

^^-S j i ii Si ii ((j r-) ( _ T jfc L^lo '^3- a 4_«3j • Qr) 3 t-»*'t1 (j-o 5j >l i^aJI CjLvjJ^I 
Zj-a IjLtuSLiI (_j-iL*3 ojutj .(j-uiiLaJI (j-u (Jj^sLill ■»■ U . ..II Ljjlj^(oj) oLsoVI 

^LlJLij t (^) oUJVI ^ (I) LkJI a^JaJ! J}U. aiJU l(Jr Lil ^Jl ^j^\ 

Jljlj (?-)j_Lja_ilII (jLCa (^C IJljju (j) 2 La 2 * 1 I JiJt£. 3_oLS ■- La i uJ I ^1 J iaJ 
^£js>-l\ CjL>-jJ,! fjjajud CjJjeJ IjiSL&j J^T^"'^ ^Ja*J «JJ (j-o 'Lj-'-aj 3^3 
Cj LSu-LaJ I (J^L>- CjIjI i nS tl SJlC (^Lu (jl Jju •» La i "II ^1 <Lub JJ>J Ct-^' 

^j^S^-lJv ^ I nl tdlLcl I nlu Ajllm] 4-j-ol I n"^ lLdLSjJI 5^_^>-t «_x!d^jj i«LfljDj>J,1 

(jLa i(_p=j"^l 7c_Lu-u ^jlr j-t^floJI SU^i »_a 3jl>-Ij 2 *\T, , ,.l ^lt- geophone 
sLLcal^JI 3j_«iLiJ,l «Ijjji i L^jJ! 4 J *^~ 1 1 CjL>-jJ,I (Jjj-oj 4Jij>J (_L^- i in L4I0 ^Ls 

LajI 1 uS tl jjlj L^jJI 3j3jJ,I ji ijl 1 uS tl ijjj^ 1 SjjiLiA x La 1 "ii Sjjlj^ L^jJI 

aJ-& j3\ j j La-j j 4_iIlL>J,l Ajj se uaJI Cj Lajlaj I <ji_i sLLcaLoJI -»-jU , ,,tl ( j^ 
ja3 (j_oj iIJl^v 4_ij_iL> Cjljl^iiil «Ljjji (_3-l^ iJaLajJVI 3j^>-l (_ji^. CjL>-jJ,I 
'<J.iT ' "" j^^* L^\ *— *1313^** ' U''™ ''^!- 1 _l>^! ^Ij^-tJ *3-4^'^' oJui J 1 axi 
Sj 'I LtaJI iCjIjI^LiiVI «Ll2j «_o <-J-t>- (_yJ| Li-^- '4j^sL>. 3'jj' Lt^ ij? ' ""' l — x J JV 
. L^-La (_p ^1 CjLvjJ.1 (Jjj^sj CjLLa^>J dJJjij iS^JjillI '"'lj J7 - daJl (j^. 
(_LS (Jj_caj 4-La^aJj j_Lja_ilJI 3-LajJ (jlj /— Ja2j (_g JJI (j-ojJI 3j <l S »JJ 
5^_^>-t «_L^1^_aj j j ^ flj 1 1 «LLi2j (j-u <L^1 i nil «L5j_»_a «_a t <Lla^j jJS ^^1 «L>-^_a 
. L^_3 ^li-aLj (^jJI ' " 1 1 2 j La 1 1 i'l 1 11 JUJL><J 4-uLo. Cj LlLsj-I ^vSLcj iJoLcIlIVI 
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ft-y^JuJI uljjjJIj QluuUI 

x_oj .SJl^v /j I c (Ji ijLa_a_iVI (j-C- «L^>oI_l!I 4_ujj^aJI CjLvjU I Jj** Juijjj 
4JLa i La 2 2 • La (_yi aL>- (jjjSJl! S^j^m 2_p.^]^_jj>J| i a jj tA 1 1 ( _ > jm j j ;»Lt,VI 
4jLjj_LaJI ^ La i ulj J iL$JsL<i£.ij iCjLoLiJI dJJj Cjulxjso j^Lal Jjji^sj (3^-X-i 

. I J '"* I _i J 2 U 1 1 (JjJS 3jo I in I nil 

cjLvjjiJJ (jSL«j i^jJI (3-"-*-" -s1_3 1 JIT""'^ *_9^ t — '^l3 ' "^ ' J * ' " J 

tj o iii j I t^jstZiJ] <* 2 La * rt «L>-LtoLA * i ujj t _ J _I LjJ i_j j t«Lia j mi" m (jl 4_jj^j^aj1 
7-jlj^Lia 4-2j^LaJI l*JJj (J5J, 2_aj^UI CjIjjjcjxlII 4-lO Lai . 4-*jj_o Cj I j^LojLp SJlC 
CjLlLwlII aJ I" i iii l*U JlS tCjLalj^vjIjSlI '"'lj ui£.j CjLoIj^jLiS tUu^aJ (j\j La 
(j-u /. i a 2 '"' (_ 7 ^JI 4_LoJ2l i_il i n-»J 4-kJL) <A-u-ul i n-»-_g SJa.} 4.^1 ,^.11 4_u| , M -»J| 
ij i?t La i a II (_, I r tLal 5"tVI ,\^n\ ^J| Jjj^j^JI 3_Laj>J (j-u j JJT*"'^ 2 t\-^t 
i IJlj* (_5-Lcj i U^a ij'_P » l ^' - ' J I i4_uO!l (j-o 3j_<JLt*3 *ljj>-i JjLxjj V L#j| 
4_ljLjJI (j_o sj-^J- i— i-II (j_o \zj->- f I .' ~ 2_£Jtj 3JL>JI oAjfc ( _ T 3 jj-ajJI (JjjL2j 
<Lu>L> ij'jj' Cj - ^ ** *'*~-t I 4_LoJ2l LuLaJj i Jsr i n") i4j^sL>- 3j\^>-l 4-La i ulaj 

^_Lc 3j_i>- j-as>ii Jl>- /- '^»al jtj L^-La 3 " *" i ..Vlj « j a aj 1 1 Sjjs SjujJj 
^j.a ^ 2 ■ La » ^ La *" /cj i 5 ) -*-■■>" 1 1 3^0,1 L#_ia x-ila^Aj {9e-La-t-uj| (j-* ^?J + <<•> 3 ^^ 
«L<iJJ . ^I^Jl i _ T 3 ^1^. I (_2-JI j^ £ul CjL>-j_a ^j^* > jl i ii"i ll *_L4J (j^>- ' tm qJaJ I 
Sjij^vjJ,! i3_2j^jJ| 3_u|jjU| 2 S . U 1 1 j_uG (j-° L ^ ^ /^alaegj jl (_£_>i-l SjjLa 
i - 1 1 2-u-LaJ I (_ t ^Lj j_ljLj *_o «Ll jj-j-o V ^L>-l Jj CjJirsJ (_ylllj i •*• La i "II J_i£. 

4_L>-^J^_JJ>J| 

4_2jj_L> aI jLia-" i nl (j^L<u iCjLs-jJ,! jl i ii *v )l «L2jjJa L^ojca-'n ul Li£j . 

. I j . „K.'il 

Electric Method 4jNrfjA&JI <bU^ll 

^j^ * ul [j-C L^_ua-a-j ' -^ 1 j sej ^j^LjlXIj j ij 3b t ^ 1 1 ^ji I dj i ■■ /cAjlj ^ji t tj*_j 



«bv^j (j^mLa . L^a »Li) gSLlI ^Ljj . ul I j"»"'l i ^ jl L^Lu^jj Sjui (^ j^i-^l 

2^jJj ^ j a j j se ua-Ll ^ i La » 1 1 2_lJL»JI Lol ' ." I ,'J 3^ 1 1 (_Lj-i-a>iII 3Jlx»- aLc 
LaSiL^ljaSji S^Lxj-Li 4-uj-^Sj| LjILajL2ja |_gJLa < ^1""'^ jtLi^Sgj (J^UjojjjI 
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6-y.^axJI CilgjjJI \$jj£j$ i&IuiSul>u\ 



3_p 4J1 a^jUil Silll s^j-J' ^jLaii SjLLI 



5 10 - 3 10 


jiWl 


0.1 -0.6 


d-jL~— >rL» 


5 10x 1.3 


iS^lil 


0.03 


0^ 


10x7 - 3 10x7 


tfMJ-J-l 


3 10x5 - 3 10x3 


ii/^ ^ 


8 10 - 6 10 


^il>l 


4 10x 1.8 


LSj^ ^^ 



j_pi_ail jjaxJ Sjj^il i»jLall (9) JjJ^r 
/j I c aJl^"i 1 11 "1 1 4_u^SL!l 4jjj^LaJl Cct-iJaj iCjLu-uL-u^I cdlj (_,i^. tLb 

(j-c 1 a ulSjI (_£ Ajiir" 1 n" Li£ iSjjJlJu 4_JI «l>-L>JI ■» j ■ *v»j ? u,l jjj <Jj-l»- 

^£.}LJi,l <j-«-2 . 7c-JI . .dJbjJIj (^^au-ajJIj (jjjLa-cJI (JILa i4_uju*l,l CjljJLill CjLoLi. 
(. J) j ^ j J '^" j? 3_oj^£ 3jjI Iqj ^ySjla (ju Jj-aj lil «LJ 1 iflj^JiJi.! "LlIj^I 
ZbjUajll i.r->-jJ[,l i_Ja£!l ,JJJ I'llmtl J}L>. tSj-u±> (jjj^ll jLuJI o^ " / H"iJ 
3jl_a pj_i ( _ T J-C ij-Jj g-SL-I I jLlIII (Ju^jj/ Sjuiu lJlSjjjj ii_JLcuJI < ^ . U ^ 1 1 jj| 

j^je i^ill J^li- (JJjojij nj^mi J^li- «L>^$£L1I ijij-<-u3 L»£j .4_uj^SL!l l^i^l^a- 
3j_uSLII 4-ij>gSj| S^jLSjjJJ IjJij ^ dj « 1 is «l>-jJlj (3^Jj ''^^.^JtH? 1 ^ iji3"~^'j 

.i_aL>JI J^jJIj (_£j_l>JI jj»j>JI JiLa 1 jjie ia.ll 1 Jr^! 
(2yl j US J^ii- (_yjj^ j Lu j Ij-al (_S <Lu) gSLlI 2 ajj L3JI (j a ae I" 1 1 JLA ■ I** 
(j-° JH-*-" l£L> 1 nj^ i4_ijl3j2l Si lIL-SJ I (Ji-I J (JjJ^ ji** (_j-^ LT^" ' J « (j^rhL>6^ 
t_cia_SJ! (jJI 3_i_cbj'^l 5j r..n\\ ,-.! g . U j_^: (cjj>-jJU) j," ; ta 2 tl Jj-f 



^jjSj (^^-l SjLuuj tQjujLLtS cLuj_^SJ1 L^ILajLiA LjIL>. (J3^3 4_ujm_a i (j_ulj)jj 

' J J a J^' ^jj ^. ,^.tl ,-il ajJaJl jjjLj (JjjL2j j . j-&\ pLJ^Sjj I J L 1 ojj SJlJo 
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ft-y^JuJI uljjjJIj QluuUI 

dJJi (_,lr j i voltmeter jJL<_<ijJ^3 u o i nj jL^>- 3Ja uiIjj di!ij i?cia ■•■II (_,!£. 

/Ji». «OJlJu S-iuj (j-a JlJ V 3JL>Jl ojufc (_j-3j i4-lJj gSJl LgHajLiLa jjjiLlS ( 3^- a - ! 
Ciljlor ^i 5-oJlJ-"i i nil (jjiaJI CjJJLtj jJsj ~ U , ,.tl j_^. oj-uG o-"^ O^-*- 1 
■Luj gSUI i -iUaSVI £jU 5-Sl i nil <-^pJ aJ I" i nj La I j i i a i ( _ 7 j^£J| .^15 — tl — , „y 
^ "I 2j i "I (_jic <js>-X 0^-° (j-° L^lalSLj 3_cj_3j>J,| (J-SjJ t5-aJLJr" i nU sbujil 
2_ajL2J,l <— ll i n->-j njlSLa (JS ^^3 ^jiLill (^j^SJI J^J>J| (Jj^ Ly"^ f-" Sj^>-Ij 
I Jj" (jjSj La L^-Laj i<Cju aJlJ-" i nil jLuJI Sjuij ilal ^"^Vl «_o 4_j£ 4_oj^SJl 
j-4-*jj2l i—iLLaaal 2_cj_<jja_a I a i aj * a ( _ T jk-«Qju «Ua-2j J}. 4 ^ CjL-uLl2JI ;<-;<-«-»• 
J£ (^ 3-jjl i n"a I J im CjLaLcuil «LflJ *_a i Li^cJjJiJ i -lUaSal £fU JjLill -jl-JJJ 

.sjl^ 

JiLa ti al a »JI SjUJ ui II (jJa I i-tl ^^-3 l^al JlJ-"ii nt Jii£. Lcojj-ai. i^JiaJII 
(j1_uj^SLII ^|< ,U^II (j^j ^j , nj (j| jLuJI ^tlau i uJ VI JliJLaj JiJS il "J^J 1 SExaJI 
7cJo-m I r S.ijj>._aJtl S-ijJJ'i/lj JLajJJ 2_JL»JI 3-Uj^ll S-ajLoxl! 3-ixjiIILi 
. ( _ > l3j'2l juj i -ll UaVI (j^_i SjtjL*. (Jl lojI Jail J^>-J 4jla jJlajj Lx^a ij^jlajjl 
(jjiLj_HJI S j J ■>■ I J j < i"i" 2 tj j i "j isLaj^iaJI 4jLoj S^U^Jj 3JL>JI ojuk (_5-3j 
jJsj i 2 j 'j frSLl I i—il t-aVI I j j'a j-iiajj (_jjJI SjisJI j a-C jl^J 'JjT ' ""^J 
j (_iLLi3 2l (j^_i Ji;L>- (JjlaMj ■»■ U , .. Jl»-jj (_ 7 SJ i(2>^-al (1)' LJ^-^IJ fl W^W J-**J 
(Jlj^ellll (JiaLLa (^ jLjcjI/2| (_>^JU Cl!jL>-ljJ I jl 4JI (_oJ^iaJI (j-aj . ( _>I=j'ill (ju 
liU, ..<Lijl3j_a 5JJL1J (_,i^. J j i^aJell L^.jJl>- (Ji-lj (jLuj^SJl j I • La a II J}^ 
L^JLA (^SLaj (jLa-C i (_5-II i_>^ = j'^' ' l)^'- 5 "-^Jj- 1 -^ J^-a-i ** *U.* .' J' J ?-"^' ' O** * 
•L> 3 j'^' t^S 1 • '(JC .'^*i iiH LJJJ Cr^J-^ JLuajl J^J-J ^La-ils 
/_3 l_flij_^c (j_° 4_jJLjl^ ^h^I c *-2j^-13 J-p*J l£> ;c -^ ''jMr'l «L2j^LaJlj 
4-Lal i nil «Lu^3j2l Si liiaJI ■ " ' I a j la J^ii- (_g j >-cuj ( _ T lII «U£jj>JI j>ljJ,I ^c i±t--a_JI 
.(<s-J^La ^ISLa ( _ T 3 «_«jajj (_yl>- Cjl^la^JbSJl CjLll, JiHaj Ji^ CjLsLt^a 4jlL>L3 
jj-^ - — ■ 1 1 J^Li. i^UI tjLj^ i nil dlli (JjL2j (jia- SjLc x_«jjtlll ijJI j CjJlxjj 
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ttfLjJJ L^-aLaI *-qsz±ll2 (Ubja£ /yiJaXI y j l^" i <■" 2 5jJL^3 1j^s_uo t4-Lal i nil 
4_lL>-I jJI a\-A.\ tiJJj *_<txjj n_Jjji.| lIiVLv (_yJ3j L>r^ LiJLi-(^ LcJjILx^a 3J^SLo 

1^_Lajj . . * is i n"ll (-ill j *_L$j 4_j_«Lcu_«^_lC 4-jJuIq j I ^ j 1 * La < " ) I 2 i la -i^>-J Jl^£. 

3_loLcuJ,! ."'I Sjla.ll (jLa ioLlU tilt) I J^j"->" (_jjJI 'JJ"' La] I 7-^Lol i_>-aju (jLij jj 
Lg-Lc ' fl lLSJI (3^-4-1 ctJ'-^VJ ',_, .'J 3 (Jri^^J-^' *' i rl^ 7" .' ' '"*'*' >-$-I 4JLoL>J! 

. I j'"* CjJlXjJ (_^II fyjj gSjl 7r Hill 4_<JL«JLJ 

Radioactive Method: 4«*liM 21 4dUjUl 

a^jjIjJ! jj^u^ I j ^ aIj i4juSiXI jljJlu j_loLl*JI dJJj (_, o i n"j . L^jljj Sljj 
i— al iViSl Jju jjusilxil dJLLLi aLjUaVI jlj jJSj lAJjiLjJJIj AJJ jj!Ulj ajjjIj^jJIj 
. 4-j-dl < uiVI a^j^IjJI j i^'f (ja-il ' ^-- -— T tCL>.j|jj (i^jjj) (^u^-jiji" j<sJL»JI 
J loJLj si oUII (Ju (_,i^. 4ju!HI jj^LLtJI pj-iloj-a jj^ejj-ul (j\j>JI dlti Jiio 
j J loaS i4jqI i nil ( _ > l3lj^.2l ^^3 Lg-al Jiir'n iilj i3Jjlji 3jJ9 (j-o L$J La ( _ > iaJ^J 
J I jlj-U /n i nl 3 < Mill jljj,l icj-*3=-a ^Ir Jj I ^„' J • • *^L> "" .' W 3-aJL>. i^jslia 
JjJljsJI 3-<ul3 j^i-l (_y3 Jl>-j3 /. j'a i(_gj jJI L^jjj jjSLI I j La '» 31_l21!I jj^sLulII 
j<U (J\j»-j|jJlJ2| JLC. (j-o sljCbl liSj^JlJll j-caLuiJI f-;i-<t>- (J 1 i"ij (_gjj! i(_gj jJI 

L^J^v jjJj iSIjj L$J 3jj J£ ..Cjljj (j-o oj^-y 'j i^i 'nil '.^jJLlII ^till ( _ T i^. 
1 (' . 'j 3^" ^ '^-^"J- ) t - J H5^jL>^ (j-° jjo>"" 3lj-iJI (' .'j gSJjj I «uJLj/) cjuj^jSLII 

1 Luj^S 3J^L«ILa (jjS3 L$£.jjiJa-o ( _ T 3 SjjJI 1(1 'j gSJllI 3JjL«ILo) Cjuj^j^jjj 
pj_<^ja_a ^jl 1 n"t CjLjj^ISLIVI /j I c 4-jJI 1 11 II CjI it i'iII pj^iJ^a jjl ( _ t Julaj 
JJlX. ;_gjl 1 11 j CjLJjjjij_jJI ^Jl^j .SljJjl ( _ t ^ 3^j_»-jJkl «Lj-^.jJ,I Cji i se i"ill 
<j in'nW ^jjjl (ftSjJI 1 1 Mj JJ-«JI I Jui i^jjLjialaJI CjVUJI ^ v2jUjjjSLIVI 

.(_gjjjJI JjJiJ>JI (^ «UjJj3j J Ir^itll -JJi^EJ l^JJI J-*J 

Cjujjj^jJI ^Jju jj>-VI (J^uljJI (2>C- Lgjuaju I j u sej 1 Lai uul (ji l*1I j (^yJJLA 

-: >liU^ ..SjjJI ,jS 

(jj^JLSUI 4_j iU j se-j 1 JL^-lj jjjjj^j ^^Lc <ijjj Sljj (_gji>o i(J^>.jijJlj2| 
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ft-y^JuJI uljjjjlj QluuUI 

.. Jl»-Ij (_gj jJI «L3^3 j<sj (j-oj •• J^»-lj 
(jLjj^^JlSL!! I i gj da-L5ej i(j-u3l (j-ujjj^-i (_,i^. ^ji 3lj-> lSj-^* '.^J-M ' 

..(jLol (_£jj-!t «Lx^3 /o3 (j-oj ..(jLul 

.92 i^gjJJI <uJ3^a ia^Ij^jJI «_LJ ^yl^. 1 1 JSLij 
((jj^pSH VI (jjj j jus 3j_a 1 845) (jj^pSLI VI (j-o i Ljjj JJDl SjLc hjjjj^^jJIj 

3ji Qjj Jl^-^jj jj i n '< i 1 1 (_gj jJI (jjjJLi 4J£. j-^ 3Ij-l!I Qjj (jLa idlljj 
(SjL>-^JI) (j^vjjjjal (j-o «l jCul ijj^sLijtil 3jj jJI (jljj^l r'jjCu i lji£Liij 

.238 (.gjjJ! 4-Jjji^ a^jjIj^jJI iJLu (ji ^1 

Cjujjj^jJI (j-a j_ui JJlC (j-o idjJsHJI jju3\lxl\ 3ljj (J^Sjj LiJI LtlJS Lt£j 
SljJjl j-J-»- (_y^ 3_*_«j*ia 3-^vj^ 3_uj^£ Cili (_yjij Gt^ lSJ^' U\j 0^0 
oJlj* (_5-3j • Lg-Jaj-l «_a S^SLlLo 4-L>-jJkl Cji Ise i"ill (Jl3 jaLu LiSj J J* '^^ 

i_gjjdl (*J9jJt -^LojW l£^ iCjUjjj^I jjlc .sLi.sjL> jIjjj j^LuJI ^la 3JU-JI 
v^j^LaVliiJIij-UjoJLji UUU. ^ (2>SL!j t cj>La!vL!^ajS.iLc:j^LuJlj.j^;»ll 

. aL*JI 3_ojL>JI Q^JLJS mmiv I (j 1"^ (j-a S'imiLJI <LoiL>JI ^ a i n"i (_£>i-! 3j^ 

jj^sLuiJI Sl^j (^ jlj Ji". ill j»J^- 3-JL»- 1 -j j i nj K—iiLajJI «_o j_uSL!l j^Lilll dlli 

.Sl^SiJI 

3jJ3 c-uJuJ (ji tfjjjj V il » jJaJLi ^LjjJa (»JJi3 V jljii"" "VI (^' JlC - 3JL»-J 
. L^JUjjjijj (j-o Jl>-Ij SljjJI (Ji-l-i (j-o old-b j lUjiLjtjJI 3jJ3 (_j^- jil-uJI 

.. Ijo-lj Lji Ldjji^iir JSL! q] ULLj 

..«Gli j irVnll ^ jjjju ^1 i_5^Jj lJjJJI («4pl Jrh!-*-^ '-*! 

7T J I r-l") (_g jJI JiJJlJsJI (_gj jJI («2ljJI '.' "I - ^ '>>■! J Ir^'lT ^yJI J^CJJ «G| (_gl 

..SljjJI 4 jlr 
jj^ila ..cj^LsjVI j^Lb Lx-ilj •• Jl>-Ij (jjjjijjJ cj^LajVI (jjSLj V j^j 

(Jo- J^>-V j-Ltalc (j-° C^JJl j-o (_t^-J LuLaijj Ljjajj Jj j LtaJutll CjVjjcjJI 

^j^I ,^.j II j ,^.'.<- Jjij l(_gjjjJI (JjJiJ>JI /_^ ij ?"ll il 1,1 JJ^sLulII (J J I ^1 (J-l-^J 

in n-fcj njljJ » Jaj ^1 j i a S Ji^j i^ ' ' *"l CjLH CjVj^tl!! dJJj (J^Iaj Ji^j 

4jII> i .^.i.ll d < j j U 
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CjLJjjj^j-JI Cj^LojI (jx. «L>oLlII CjVj^tl!! l*JJj ' _i se i aj 4JI . . l_La> («^J,I 

i .' ~* ' a .'" J J * '" * ~" ' '"J '-" Sj n" i ii 1,1 ^^J^- di-jlaJI jj-oLl«JI <-lilji Lj_J-1 (j-o 
pljji ^^Jl I J y i "^"j I j" i ulj 'J Lj^l luj£I (^SLal t2 iil"-ie_a ClLcU mi I J)N laJl 

3^3 L&juii ^yjij Jamma «LoLv»j<u Alfa« Lx!i»j Beta « Llu» 2< uil '.(j-* 3j^1j 

La Lcj j ni Sj j->-^l i i 1 1" ^1^1 . Lfl>j jjuaji SijjL^j iCjLg.1 < uiVI l*1]j J-»-lj3 
iL^_aL^>-Ij LjJK Mil lI^jJj ^ylll geiger Counters (j^jlxs.) CjIjIjju <_3j_*3 
t<JJL>J1 4 _ T b «li4->. j^^- 4 - 1 ' *q ' "j" rt tjj^ ' tjQ (*-*-*■ <jrl f* ' ^ ' ' '' ' * - * j4 *IjCL»I 

aJlJ-"i 1 m"j i2_i 1 ..I 1 m-»- ji^l (j-fl>J seintilometer ^lajlj'ii a ^ 1 n"t Mj>i- 1 Sj^-vl 



(_2^>. J_1^_|J>J 1 ( J_4JlI1 4Jj mi ^^jS ^^-t-*- 1 • ^ '^ 7-^LLa_l-o1 ^j^-^J^JJ^J 1 7r lull 

(j^aacaJl j-fl> jl 4-iLajJI JojIjJkJI *-3j _j^3 > 1 ,^j,^.^-" | m m, ^jlj . (JJL>J! ( _ T 3 
dJJj . 4_l»-jJj-l>- CjuLuj CjLajJjL^ (_,i^. (Jj ' a "- 1 1 (jlajJu i/ajlsl mJ2 -" La-ill 
(jjAJJ ji itixjtj ly-a-Lc ( _ > l3jJ(J (jj^ "^ ''^^>IjtH? 1 ^' CjLaajjtXIj CjLjLlJI 
1 oK 4JI ((jlaj^l ' " 1 1 S j la f\ olr mJJJ Sj£jJ,l (JjLisJI (j-aj ^ \l ,^"al i_2Jl^j 

{j& LdJij tgJI" i tl 3-jLoSj 4J3.J cj^Ij UK i2_ilS-»Jl cjLvoIjjJI mjjlo x_tu3l 
iMjvi.1 2 ^_.^^ 3_«3j i .3ii-ljCLoj Sjjjlc Ll»-^J^jj>JI j_a SJjLuil cjLS^L«JI 

4-jLyC ^1 4jjJiu CxjlS «Ijj-u i(_p3j2l i'iI ajlaj (j I «7i 3Jl_«jtA 4jI 

lIiLuIjjJI pl^JI (JSL! LvoLvoi j-P-»j (^jv^jjjsJI tt mil (jLa di!i (_yi^. tLb 

JjJl^o (_^ Ji^.1 i nj (JjiL<ilII Jj 1 1 ii lr j j a . I g i a I j^. I 4^lSLi a < 3_l»-^J_jjj>J I 

cjULJujIj jjJljjJIj cjuIjJkJIj 'LuU.I oljjillj (_gjL£LIlS oLcj^jim jiJsIj^ 

til! jS ( _ 7 jv jJjjjsJ I 7t i iillj I Jj^ (JUJVI I JlJISjj CjI^jJl2j «_a iS^jji ^jj^-I 

im^j_»_>JIj ^^-iJljJ,! i— al i"iS~ i nVlj (_g^tlll cjLlLwiJ ^Laj^ cjLojLla aJ^2j 
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ft-y^JuJI uljjjJIj QluuUI 

aJl^j j J 3 ilj^>-i (j ii j Ij Ij_l>-Ij . 4_i£.ljjJI Cju^ill CjLj£.jjj iaL>JI jljj,l 
3j_iiJ| ^3 i d ii I", -^J, | i_xjSljiJ| Ijj LiLdJ (ji L#J •" J iS i < CjuLuj (jjjLiv »l oUII 

^_3 i n \ " -dij (JjLjjj (^jj- jJ^jjsJ I tt i nil JLi£.i (jU Jj-SJ! ( _ 7 ^jJlJI (j-aj 
j .(jjijjLiajJIj (_2j|^iaJI iii n-!e-i (jlSLo ^1 (jlSLo (j_o L$J UjJt^a J L^jLuoLoI 

:3jLc ^ L2 ~^ ]\ i _ 7 jv^J^_jj>J1 ( J_4jlJ1 (J o i"i i 
. 7tJI 2j'alj AjjUtl JK uialj JJ~- i^aJI j j ■ "^"j SjjiIjJ -I 
. ,7r inll (jl£L« (_2-i3 ' JJ"* - i*aJI ^-Al^la ji " la 5 * *J91^_« (j^_jju -2 
(_, I r (Jj^i.'^l 3_^>.jJj_lj>JI CiLJl j jtlj j aIjKIIj , US'.tl jjJLA J-^JJ -3 

..Uajlji- 

(j^£_j (_ 7 ^>- i^Jj^lD 5^_l>.j ^'j-^ a> n i »i j (*L£- tjs mi i (_ 7 ^^J^jj>J 1 7r i nUj 

iJJLsJI ( _ T ^ fll ftl ■>■ 1 1 (_^-A I j * a 4_l>-LJ ^Sjj (ji /, flSLi j i4_bLlLoj 3jjJlC 
(ji ^L5_a 4_j_Lc t4 o jli ii «UliL>- «L<-ulj.} /tjLlJ (_j^- ct^^^tH? 1 ^' J ' a **■_' (j^l^ 
9t la i till (jl^. 3^_ALLaj1 j |Q se-Laall «L?t_pt_uo SLftLua^g ^_A t(_ T j_uL_ui (J-4-*-» f*^j 
5j j La a» j 3JjJl>- «LLai-i /tljj JlS 4Ji 2 Ijj i aJ <_LJjJlJ (ji ^jLail (jS\x-ij i^LaLai 
^ 5 i la L^_jl!i (_^-A 4_t_L«_a «L2_Ja (ji jLQ^.1 iJ ^ (_^>-^J^_jj>J 1 (j-\x. ^ """ U* J> ~ 
(_3^ii>.l ( _ 7 i^. j-o^l 4-2-<JL>- (_y3 I i J !S Ij t(j-ll#jl mi" a 4-oLoi I i ft i\a J la I i(_£jj>.i 
Ol d LtaJI : L^_L« (j n i ni (_y^. (CJJ jj"»- <^tl SLbLiJa^d (jLb ^Lc (JS i"i 1 j . (_^jJL>- 
jjjJj (_ 7 J-!I CjuLjJI djLjiJaj i ^ a I j c j j La 1 1 )«_u3^Jlj i(4_L»-^JjiLLL!l) 2jj a=-Laj| 
(_g^i>JI (_£jIL>J,l Ij-ji-ijoJ i(_ T 3ljjjL T ul^pj-uVI i_j^L«IlIIj iSJjSjJ,! Cju^lII (_yi^. 
ill Lj>-fl->J Lj <-3j-»J La t-iiLui (jLa Sj-p.'i/l 3JL>J| ojui u^J jjie-LtaJI dJLL! 

(jj£Lj ji^j i^ljjjj (_y3 J^>-j3 Vj LLl«-o Ll^jJj-l*- Llai^L*-! t _^uJ1 l*JJj iSjuiujJll 

i3_jj_L«JI ' " 1 1 fl_Liall I lSsj? (j^LIj ii^ii iiT*^ L$J 3ji^>-jJ,l 4 S-iJaJI (j^ S^jiLlaJI 
J-i-oTlj i LJI_L>-ij ^ 2 • La 1 1 0JL$J 3j i nilu L^ILijLLo (j^Lx-i (jP-I'j ' I J~ *** ' ct-^'j 
. 3jL>-1j 4jjji> (j_a ji JlJ Cjuj_iL>J1 (j_a «Lc^_4^c_4-i < - 1 1 2 da «Lc^_4^?E_a ji 4-2-iIaj| 

i L#j VI La^-u (jjj-^J^jjsJI 7t i ii U (jjSj V 3j_ui '"" .J t* ijJLLii (ji Loj 
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(JSla (Jl t~ VI LdJl! 3JjiSLo 3iiiv Jl*j LlLu>-o I j" • »lj >j cj1_Ll«JI j-«^- (jLa 

. I j i i n \ (J^jJ^ (JJl>J1 (jJS 4_l^_l^>ij1 Ifrsc '^ Jl 4jlj_lLd (j^. ^ oU"i (jl (jS_4J *-* 
/cSj>J| (_yl^. (jr^V Mill (Jj-sjj (jl i_jjajj .CjLujiJI *-«->- L$ J JL> ' ^ " (j-*^ '>->-4'J 
I j" il ,^i jjj (j^Lol (j_o Vj i LL>La£.l <J1)LLl*JI jli-Jj V ^liL^S i L#J aIjiiII tLul 
(jLS I «iK (sLs-jua) CjLLlC jj-o JijV tjSLlj i4j^juj 3jjj>o (j-o (jLajJI (_Lol^c 
. mIjLso /TLoJ (j-o i L«jI.} ALftC (3^-«-i * J"- i^aJI ' axLi^aj (j2 lilljj . LcSL«-« lilti 
(jl Jiju i(_gj^j>J,l (j r~i se n I Lj j i^LuijSLII (JjLajJLj (jjjjj (J-4J(J,I (^ CjI_Ll*JIj 
2 1 j ^ , ,-, ,i .*ilf lua j| «ULl9j / " » I c I La 3 jl tljIjjI/ (J^-"! (_j^- ^^ 
i4 ojl i ii pLuajij _'^jj,' JJ '^^ JL»«I • (_ 7 ^-_ji_j T j^>ii I f i nl, 1 (JLtcl jj-o dl! ji 
«u_u_uj ^1 1 nl (_2-Aj t 4_l>»^j^_l>J I (JlS mVl (J_u_<uJ (J-iL_u^Jl ^3^1 (_ 3 -A j j i -~» 1 I q 

j_Lc cjI JJL> j i3jK liJjjG Vjl J-ij" oa ^pJ! 7^o>UI (j^s j^uSLJI J-l^^i! 

7r i nl,U (J^LJul (^^-^J^JJ^JI CjLa^n i nfl (j-«J • «ll«Lfu (4-UjS ( i^J > j"l ( n) d i n'it-a 
(t-d^J) (jl^_j_aj (^li_aj_LjSj1) (Jji.1 (j-uLjJLaj (^jSLfaJlj «11x-iD^j1 (_yj^ jJ^_jj>J 1 
5-La-j ili At j j i_2 1 j^»- jj u j ((j\J^j) pLfljjl (jjj LlLo j ^p-a j j u J i^^^-bl) (jlj_Loj 
L^jjljl (j-SL<u dujcj Q<ul^J3 Cj^Lj (_gi (J-oL»- (_j-l^- SJjJl^t-a f«-<-uj AjvjJ jl) 

x_iIaJLi diliJ^^i-ajL^JIj ..dili j-lcj i^jSLJj jlaJlj (3_oLs) LjjLl^Ij 

(jLilaJI j_A LjS i J^_j1j^>J1 i>JLA (J-4^. fdi-i j . . 4_l>.^J^_jj>J1 LLa_il^>Jl (J-4^. j-A 
jl JaLflJjl (j'"' * .' )<-S!j-a «_i3jjj JjJi^o 3ia i ulj ' Jajlj^iJI plj-il ^-J-<^>- (_3-3 

. Ljlj^S (Jj i^tLaajl (Q-*-uj (<u t3jLL>iX1 ' " ) Lk ^ I I 

ijiiLaLJllj i3-l5^VI L^jL&L>oI ^ o . n"tj Siajj >JI /a£!j>o 3jLliJ,l .U^MI dllj ^jl 

3ji nljJI CjLoSL^cTJIj L^jLcLijjIj .^^'aVI /oSLaiJLi (^i-^lj Lg-La SJl»-I^JI ij^i 

La^Lli-l J S »JI Jajljji. L^j (Jjwu (jl (j^-«-i (^-!l S^jJI 3-»-jj i aJoieja 
iJJLlAj i4^jJI (^ Sjj^ljia 3_>.jJCjI j , 2j^\t U" , ,.l lLsSIiJ. ^iila i 'II ' j'a l_Lu 
4-SiiaJLa ^ j La »" I (J^ial LiSjj j_pl 3Js j I jja (J-«-«JI C-J LaoJ J 1 4 J Lj i a flj Jajljj>- 
Ijl ',* xlaJI * tiJjj (j_a (J-uSjlJI (_ t 1^.j t Ljlj_Laj2J Ll>.^J^_l>. I ^je i ■■ a -3i^-i 4_t_L«_a 
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6-y^JuJI uljjjJIj QluuUI 

<LjLjS- ( _ t ^vjJj_lj>JI tt i ii U (_J3 (J^L«JI (_gl-(JJL>JI ( _ T 3 ( _ 7 ^jJjjj>J I CjLloj_)J 

w <^ jL£^I <_d!_L& QjSLj V tix^ptj 3-ojJajJlj SlalSLII 4-o^Jj.i^JI cjIj^jlU 
(JjUL>JI (j^_j j_j_i_<tlJI /, I c SjJlJLo t_dLL<fc (J3-~ ' - ' J *** .' J '3" i tl 3^£l JJI 

' .L? la-lJIj 
lLijIjJ»JI (J-4-*J 4ji in'ij (jj-^ 3 '"' ' uImIxA oW (Jj^Jl (1A-*- 1 4Jl^ '<*'- c ' ij*^ '"'.'J 
4<_nU jjila ,J_ol^^ (_y^- l-iL<iJ£.l i L^J i La> V SJljJlC (jj-^ 3 C^V (j-° 4-ii^>JI 
,-,M _. ,^ alJIj iJ_4*JI ^ 3^jlUll iajJI 3^vjJj i JLSjjVI 4-Sj^Lj (_>i=jVl 
CjIj_l«j VI j_a La JjjJaJI oJlj* -1 la » " £)1 *l. 43li Lt^^^tH? 1 ^' *'j'j d ."^"*"* : ^ 
4_2j^_L>--(jlj_Ji,l tLa-j^-la--4 I k-i^JI «L2j^Ja '• ( _ T J* (_t-^' 4j i ii_mj-]I (jjj-^ 3 -^ c?- 3 
(j-o JajljJ»JI (Jji^. d *\^>* *°"(** . '"" - .' , 5jj"i i ii U 4jvj1!I £LSj^Ia--^LojjLJI 
Jj.LiLsj d La • ulj j Jajlj^>JI (J-<i^ «L2j^Ja joj i4jjj>JI UojIjj>JLi /^ o i n~j 'j-»<-tl 

sLaj^-Ls j I "i -V ii ii LLufc LcuJ, J}j_LaJI tillj l^"-*- 9 "! "-"* u "il ' £)1 "Aj' '^li 
4_iLj^_L> (_5-Aj • (_£j-^>JI i— al ili^"! i hVI j-i-I ( _ t Jjlaj jl 4jjj>JI lLsjIj^>JI (Jji^ 
(J-S-4J t"i J SB 1 t j_J>J1 (j_* I—* d 5 " ' * ?*— jj ' nil ^j^-» ^'l J-JL& Jl>- (^l J^; i uJ 

(j-j-ll (j^Lo^l ^ 3j-oUtj j i(_p3jVl (_,!£. L&jLujI /oi (jill «Jaljll jL^ii-l 

dJJi i_j_iLjc_j . I J « at a a (j_o J-±j£ (_5-II (Jj-»^3-II j-*-J J 3 J '' i J a (J-23 

i^jLLs (juu i^llali Sjjj '^^ : ^>'-5T! J ? , ^ ' 7=-° ^-11 ^Jij J(j ' "j i_gj^>JI i— al .""iS i iiVLa 

(_gj^>JI i— al ili'v - ! i nVI IJlj* (_yaj ..(Jj_2j_o Jl^v ^^Jl oS-is* 5j|j I Jaj] (_5-*J 

jj_^_j ( _ 3 ^vjJj_^>- ^ La i ulj ' tt i ii U (<uj j . 3>ji- ji jjLa SjjLLaJI (_ya *&^Hi 

j_Aj . 7c_a^La ^j-* ^n>i ""* (_^-a * ^J-* <- A <-£ $J^ ^ f*^-"^- 1 *(j-*jl-J-u I <: Ll 3 J>^ e - 1 

dj-»U , ,,ll Tc_a^L«lI j.;" iJI jjj LajJl (2>aj (♦i'Ei ,_, 1 ' "JJJ ^'^Ij «l t\-^.\l 1 \ i Ajjb 
Sij-i-LlI jj.^tlj Aerial photography (_£j^>J! j jj .^»".tU SjjLL £y» (^j^U 
I j j I c JljiIL»j (jjijjL2^ (_y^- (Jj ' ^"- ^ C 1 -^- w 3 ^3^ Jj JUS (j-* «L2j^IaJI oJl^j 
<ta.l i iitl jji n_gjj>JI jjj ,^"tl 5U , ,.lj . iC-LjjjVlj j>L>oVlj .2j^'aVI 5^1 moll 
«Gl!i ^_jv jj j_jj>J 1 ^jjS_) (jl 'Sj^J ual\ jj-* (j- 4 ^ *^' ^-*J • «Lj^>»j 1 ^JJJJ t^aqJI 
IJlj* (JLjc^ (^c LLuIi i_ajj>j (jl 4J ( _ T JLJJ «U| VI ^^,'JJ i^alJI 4a>l i nlLi LXlCi 
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( _ T 3 (Ji-Jj La I j Lu (j-oj •• L$J j ta» 2 (_£aj>JI JJJ .^"tl CiVI m"n alj ./sJjJI 
(Jr ^voJj_Lj>J I /y-la-jJi 4jjj>JI jj . ^.Ila ..^JjuJI <icLLt*3 (JLa-o i Lui LJL*-a 
£)] i tj*_j ^-^-Ji 4_S_Li_m ^ « j i la *-^* t ^>- ^j-« td jlr (Jj-^-« 3-A I -t~ LajJLa 3j£Ls 

VLmAJll 4jo^>JI j j i a II Jot", n" jJi« I uaj]j . iil! jj J) I «" J La (_pj i L&jLixj 
3-JS^Lc (j-a lilljj La ^ ^"'""J ^3 ^rl^^-iTH?^" J ftljJaJlj Lx>^aJ j j -a- 1 1 jjiuLJ,! 
J i c (j^_ a-i I Ja-il 4jij>JI jj i^aJLi a .«LuJj(J,l c-u nlj^Jlj CjLoLiJI jjJoSij 

I ^"* )L i g (j£La_SJ cH r U*~"l' LT^ ' i^^^" C7~*^ ^-jj^-^J^-t^iJ 1 7c_a^LaJJ ^^^j£> (C-uj 
j ~ i n) (- «i i ii j jL^-a. ^1 JljJt" i iiL_) ^ j a ^J '"J .' La Cilj(j)" IS joj-ujJ i(_Li>JI (_y3 
4_i_i-lSj-j 3-jjaJ<_t£ a_La-i>-a> (_j-Lc J J ' a *- 1 1 (j-SLa-i 4JLa Ijji. Ij . (c—ij'C i hjj 
3_<jiljjJI (j_o 4-j-a 1 j->H I it "i i nl ji ^ j vj i c CjLc UaJ3 J «r dlljlSj i ■ " ' I 2 ■ La I 1 
(j-o lilli (JSL! La (j-CcvLJI (_5^Lc (_^iieJ 2j . . 4jaj>JI jj-uail 4-Uj*v i hjj j"i i nil 
. 4_oJu*-a CjIj^j (2h° L&> L*^- (Jij-S'-^J 'IjTj "*" i— iIj"i-k1 ( _ t 3 JjI^S 



ij^Cjj 4 j i<ij*2 1 lIa^o jl t4-i3&Ia-«-aJl CIas+j Ajl>-^j^jlshJ 1 4->-l i n U ^j o i ^"" 
i _ 7 Hll CiLa^U 11 5Lfl>Lua rt j «L_ulj_} /cj /c^-LUI «L>.Lt^a : La-A (J_a-*J> (j-* ;j"* aXiic g 
La ,_p •» La i "II 3-5^ (j- Li-^J- 5 Li' J^»^2 iSjj^>J,I <_!jJJ!l1I (j^a I feU£ J .^.-^ i 
( _ T i (Jjiajj (jl (_5-2j i^^-bjjil!! 7r i ii 1,1 J i ( _ 7 jv^J^jj>J| (_L«j>Jl J^-ij (j! «ULJo (j-° 
i _ T Jl (JJLj_ioi_a (J-a^. ^>-LlI,i «L>-LaLAj « . CiLajU 11 {_yi -X^jS cLj-udj'^I 3j luAjI 
( Jj_c£i>j1 Lai .^jJulXI ^^^tHJlj t/yjeJa-LjJI ^^jv^J^jj^J 1 ^- , ,i\\ {j£. Jljju Jl>- 
(jJal—La ( _ T 3 LiS-Uoi-La jl UJJiJ 3jjjL>J,I <_ljjj5JI (J^L>- (j-a iCjLajUU (_yi^. 
i* ■' LaJLj . Jljjlj Jl>- ^1 l-L>-jJjj-a-ll 4_lLSj>JI Ol^j i u^lJl (<i^.JlJ (_y^ iSj_uS 

«U_ulj^ LuaJl ^_A aJ 1" i n 1 i-LILlA ji LlA ^s^jlII 1 Jl^j i c^j ^_i?e_) «Llx-id^j ^jLq 

4-^-1 i ii 1,1 (j-° 3 < «i *>■* II CjLjLljJIj i Sjl La II i_L?^ ^-i^AJ «LuLlaj i4-a-LaX 
^^Jl ' a j i "a 1 (_g JJI S^jjlII Jljj-oj (jl jS|j d fl-tAjJI ^La joj (j-aj i4-t3eJa-LjJI 
j_a LxjI ijLiVI (j- «Lcj-a^>J.I CjLaj Ull «L-uljjJ «Lajjj iLl>-^jjj>JI /sJLc. 
^^JLlI (_pa I j_c. 2 1 i a_L-LuaJJ (j-SLa-i AJLs aLc JS i"i_) j 9j oa> (3^-«-i "^ ' Jl r!- l ^ 5 J 

•.^^ji n_aljuii 4-tJji i_^\ ijuVI /. o i n" L«S jl <_jjj!iII L^L-vl qj> jJl>^j 

. i .S"ill «L3jjieJ (_gjjl i(j;j se-cjaJI jl (^Ij^aolj" i nVl xjLjlII (j1_L«iJ -I 
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ft-y^JuJI uljjjJIj QluuUI 

Jjl to ' (— ±1 I jlj-O 2_j2 (4 1^"^ J-Jji^O (_gl) (<UjJJlUlj «_Li5jJ,l JiJJlXjJ "2 

2 j \l ,^"al 2_^s L^J (JjSLj (jl (jSLs-i (SjjLc. ji 2JjL-u jl 3_Jj^j) jjji>j,l pLLaJill 

1 oK ~ U,„tl ^J SjjUalaVI Su^l ol J jIjXI JL^yb £!>*2-"<V -3 

(j-a 2Js^i>J,| 4_l»- jJjILlLI I CjLtjLnJI Si A I '^»t CjLojLla (_jl£. J J i^ajell J -4 
C^ejJI ( _ 7 ^-^J^jj>J I i_xj^pJlj Lj^ljjsol^pjj/VI f-J^JJ Jjg i n"il t_x2j (_j-tl ' ■ 2j 

.j^>JI ■ j_; a (OJJ (_ T J-!I jj^- .^.tl 4j£.jj ( _ 7 i^. aJlJ-"h aJLI j-ajJI £jj i_iajjj j 

2 -i^Hlj , . U^ll 3 1 _s T I j/ a jl. '* 2jlor (_,_& Sj-p-VI ojufc „jjjULj j^>JIj jljjJI 
hj-lDI i_JL-iiII (j-o 3_3jj^o 2MjU , ,,l ( jx. SjLo^. dJL^laJI ojui /_i 4 1 m*i i nl,l 
2_aL>JI (j-C ^1 j LJ3 jj-J-J ci^-LJtJi « ! Jjjji diL-uUf ^_, \ rr r nil L^I^Lv (J& C^fua 

2 jJljJa uiVl 3-ujJI (_a^LiLi 2 oSlll JaJpj 2Mjt M 1 2_jii.|jJ|j 2_t>.jL>J| 

t_)lj^v Ja_ij_j j . d ^i ilj U . ..VI 4_Ll*JI <_jIjj>J ^In i nil (_a^LaJLi Jaj^j (_£ jJI 
J LaJ (_ylll i2_3jj>J,| tLxL^JI (jLuiaill (j-o 3 1 ,i n 1 1 in OjJJlJ ^ j'ljl- i u J( I 4_Ll«JI 

.i-iiftl! 2_^a ^1 
(jl J Ja2Jl Jaj^jj i L#J sQjiil CjIj^^Ij (jLuiaSjl 4 I i uL u jl Jg j.aj>Jl jj^.j 
/j I c aJsljJI UoJLiiaJI (_i (<s-SLajJI £yl jLL>JI (jSLxj i^^SLJjjJoji jJLo (_yjl 
(jl ■ '^* 2 II (J^>-lj (jdaJI (j_« ^aL> pj- 1 jl *L-U (j-« jL-ljj i la ■"'"'""J^ d o 2111 
(jLjiiill (j^j(_,lr I (_j-ll l*U j£j tjrii n^/l (^ 9 J*C ni 2j\ljU , ,.VI 3_L«jtJ1 i_jIj^.j 
.3-JjLi lIiIj-jVLi Jal fl-j a.zl (_, I r I Jlj* J-4-tJ J n_3^L«JI jl ( .ii"ll ctoj|aa>j 
(jjjjlj I *t j jj ,2 Mj U , ,.VI (jjmJL L2jjJs 3_<a_3JLJ1 ^Ir (_yl!l oLjiU^I » U ^"j 

3-ul al VI 2_Ll«J| <_j|jj»-j i_a^L«Jlj i4^jj>J,| 2 ^111 (Ji.1 j 2 j'.ljt. i 2_Lj£. 

(jl j L^SJl i^-Mnl (jl t_*^=J i— ilj^sJI «L<i£ (_jJI cLulala i u jr I 4_ujl!I JlIxj LaJii£.J 

tLuljIa • "VI 4_ljjl!I pj-cJJ 
(Jj i a -- 1 1 i_j_i3jJLi-4_13j^L>J, I tLuljJa i u VI CjLLl«JI » ta^ ( _ T Laji3 IjiSLaj 

'•^"11 L^^pieJ (_ylll J J ~- ' a 1 1 ljLL«-a N 7" ' ""I j^** 
(J i n «J ^jj se-LaaJI ^1^1,1 '">! d L^a LaJlI^. ^-ljLu (_ t j-II j*_c^I^I,I (j_a ^3 ^ """' J 
«LjJ_4-«j1 Cj1^_j_jLj «Lia_>.>L_a »_a ^j a "*■ dj J i^jLr*-. ^L« (_^3 4ji as t^a 'I » La 2 'I 
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• u^ 

jl jLkJI jl *LM (_3-l^- (J J i^ajeU i LajL-u LLu Li£ <_ijjj!UI jl jLV I jji^oj 

CxJL£ Ijj Lai ijljjJI j a >JI J <i<" i mj 3_uJ aLc JSLiij (JjjISoJI Cjjl^ Ijjj 
oljjVb jl (jjU^L jl jljjJI j-a»JI Alair'nil (jSLaj 4JLa S-lIgo (jjjKill 
(^JjLSLlJI CjIj-j-jJLj «_a iii uLLLj «LiSj_a Cjljjl a! Jca-'u ul (jSLqjji 4 /v 1 1 nil 

3' 1 c ** i(jjil_I,2 L ) 1-^ all 5^ j * (<•> » i^Jjj j ^^ «LJ o^ a Jlj>" i nlj . 4ji -»■ LaJI 

jl CjLoL>JI Jjji^til (jJjLtUll 2_cLj^3 (_y3 a\ JlS^I (j-o CjLlo » •'■-_< (_jJI J i<aJ 

/ySC^m Cc j & r JI ij7 S^-^J^JiSHj 1 i i_p^lijl A j al ^-1^. 3Jl£.I i noil 

jji>JI (j-a ^^.^J^jjsJl 4_ilr J i a se J (_£ j-!l Jja- i nil f-jj (jLa i4jLj-(JI (_y3j 
jljjJI j_iL>JI (j-C 4^>oLiJI d ^'^j'^ ' "21 CjI_Ll«JIj /yalaC 4jo ifrl I j (jjSLj 
(__>iaju Jii-I *_o i2Js^i>J,| (jjjl£jijl (_ 7 1^. (JjJ L° (J ' ""*■' f'j'-'- ^~ C3-* u-"LWL 
3jjjL>JU t—ijJijJI Cj^Lxj-u J o »"i i n") (jl (jSLx-i (_7^-!j • jL^.2 1 (_5-3 CjLL>LlL>-VI 

t/yjalajdu j-lc r t T dl (_^>.^j^_jj>iJ 1 i tjjS^HJl (j-\_jjLijj t«Lpe_Li_i_u Cjj>o lL2_i1^>. (J-4JU 

3*.'~'~J lji3^~^' 2_3jji_a i_ is&j «U| (_gl i2Js^i>J,| ' " ' I 3 ■ La 1 1 ( _ T jfcLiaj (jl i-j-^J 
IJl^J (4_ljvjJj ~ j 1 II) 2 j^j se i^aJI '"'I a LtaJI uLl>-I /. aSjj i . i Sj (_jJI i—JD £yi 
Lg-Li-l j_i_i-a-lJI i • » LaJ j 1 1 Jl>- 4-^ji n"ia i " ' I 2 • La 1 1 ijjjl£ lil (j^-Ij (_>I=_>J(JI 
LLA (_^iaj&A3 1 J .CjLLl*U (_gj^j>J,l (j a 2c a 1 1 J 5^1 »"u hVI (jSLo_i3 i^JaJul Ala i aljj 

cjLujjjijJI 3JLv (^ ((j^-^JjUJLLb j^SjJ.1) «l2j^jJI cjL^^>JI sLj/IjJlj (JjSj j^ 

Cj 1 j -a- 1 1 cLiaeJa i nJI joJulIIj (JK i'i^I sLjiIjJiJ (JJ^J J^J iJj^IUJI (j^. i±*jtjJlj 
j-j^. LI axil p^j dlla^j i2 lj^"ll (j^L-1,1 vIjL^. I ajJjuajLi (JjSLj J^j ,2 j"l",All 
2jLjlj 2_Lj^iII (j^LJ.1 Q*ascJz\ (jl iJjjj Jiilj . 2jj i n ill LjjLlo^j (jLjjlil 2_bL2JI 
(j_o j-5-^l (j-fl I j i a -> a (jl jl i2^jL^5 SLtLiio i^l (_gJ!JJ SJljJlC (j^Lol (_y3 
' a I " se "' JtS (jjL«J,l i I \ \~ CjLj^v L^j Jl>-j3 (_ylll I -i i n 'II <j! c1*jjI Ji^ (ji^-a 
jl 3Jl>-Ij ^ axis (j^ L^23 «Qju (jjSij L^JI «_a iA iil"i-^J,l ill LaxLaJ I ( _^ 7-jjia^j 
j_jJL13 Ju£ 4_ljLL3 4lj?"ll (jjL«J,l ojuij i4jljj/LJu «L>-LaiA [Ji) JL>-lj i_*ji^3 

^Vl f IjjVL Iwli (I0-Jjjl>.) JiUjj l5>iLJI j>LJL J< iSJI ^ LLp-f 
ijl*jLjj_ljJIj iJit-jLaj's i nlXlj cjjj£LII ttj^I j^j .«Lj^.jjJI L^Jljjl «_o iLc^ui 

• 2 j j 1 2 1 1 1 
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ystjJi Jj_>!l 


0.1*11 


^ 


Jl OjjJl 


j-uli 


5.18-5.17 


d^UU-l. 


3.20 - 


-3.16 


OiU^JlJiJI 


3.00-2.76 


CL— J Li 4^-^j L* 


3.23- 


-3.17 


c_.ULI 


5.10-4.50 


^IjH 


3.10 


-2.70 


^b> 


2.65 


°j/ 




2.71 


C-.LJIT 


4.25-4.18 


J^'jJ 


3.67- 


-3.56 


lists' 


3.75-3.65 


^SjjjZZ 


3.51 - 


-3.30 


Cj j-i-jl 


3.65-3.40 


-ikj 1 


4.30 


-3.15 


^> 


4.70-4.68 


^jfjij 


5.00 


-4.50 


c^.Ldl 



4jwLiJl jjlU-JJ (C^^Jl Oj_jJl 10 Jj-^»r 

(jJ-SLj (jl <_1 j fl-U I J-^>- (_j-9 (Jj-oal (jl "-(Jjil (jl Lui LujjJj V L*Uii Jl»J 

«Ljcjj j ' . JLul (_y3 (JtS-*- 1 jl j^>JI 3"-^ (j'" 'J O' IjLp"! £iJLseJ 0~J ''^-'-"'J 

i(_ 7 _j_ui^J1 ' la ~- 1 1 jLt^a (j£. t JiIlJI JjLLu (jl liJLo (j£, ^Lb J t4_La i t_»L>. (^Jl 

(_yj| r-LLso (_pLiko i _* 1 1 aJ I JLAj ii a j 5 « 1 1 t_uuJ L u n i n_) La 4jL^-iJI (_y3 (jj£LJ 
^ <1 i nj La j_iL>JI plj-ll (j-a I ■>■_»! liJLui (jl L«£ i I feu£ C-OJ-UJ J-^JJ ^M->- 
-i_3^j;e_ij ' . i flJ j-i>- Jlx-«3 Lufc /- i«j La j-Aj ijJjLU jji>JI jl «L>-jJ,l jjisJu 
' ■ ' " "' J * * ^Lj_a -ilj-J Lajii^. JtjLii j-al IjUfcJ i ( _ t j-uIjJI oLsoVI (j^,- JuuaJb 
jl^j LaJ_t£. jl .(^Jal Mill oLsoLi *UI Cjjso 2 La S i I Lc^ali ^lal Mill (_,lr (JSLa 
(j_a 2JlJ i(JUI j_j-2jj (jLSLaV Jl>-I_j 'Ltblj «-^J-a (j-a <tljLa <— 1J-23 3JlC j-^>- 

.5j_tuLi_a L^jJI (J^x-iD^jl -i'^-Ii ' la 2 ' J I (33^ (-^ *-*^3i3-a (j-a t >j^ Ml ^ t ^ j ^^ 

i3_lJJljlJ,I CjIjj_5JI (j-C i±xje_jJI (j-C IjLulj Lj^j La J£ (j-ujia i l^-p-lj 
jl» mmi nVl l_L»-^JjjSi (Jj jls (jc CjljMp Jl>-IjI1j (_yjvjj (_£JJI (jLSHI 3^jj(jt3 

V (_ 7 i!l (j^La^l ,_a 3j^L>-j i JUIj c^oJIj Jl^>JI (j^^-uSL!l j^jj jj<jJI (j-a 

c-jj (cLuisjal sULjlAiJI) "tjLSj^-ia^jjsJ I CjLuiljjJI (jl joj 1 1 J_;" (Jl^jtlll J (j i nj 
(_j^v jJo_lj>J I 7r i ii U «_a oJlj^j iJjjJI (j-a jl < mi" i nVI 4j Liil Li, JijiQll l j H a 
JijSQII t_!jL2j jjJ(_jJI CjLcaLifcj^/l jjj jj^j^jijiil MjjjajJu 7T>^tJ (_yJeIa i "II 



* l'r~>^3 jLlill ji t 10 2-1 H J ■** >■ J /y3g^-tJU Llt ^ t T JI 7T I ill, u 1^_L>-1 /CJ .CxjIUJIj 

(^SDj h_3Jl^JI jji i U a3 ,»L>JI -5_o^-J (j-a Ji^LlII (j info n_3j^>JI J}^ ' ^a 2 * II 
.SjSj^j "ila^SLa tL-uljjJ 4-aJJ i«Gl_Lai ^jjJDj 4jL " lhu&\ 4j-uIj.3 I '^*„'' 

j j j i ii (_yi «QjJlj>JI \-£->- jJj_lSLiJ I (j! i J j 2 * a j »■ j i LiJLa tr-l '^jN \j 

j^eJjl /- I r j^_pj LxJl i3_UJu«J,l Cjlj^iJIj CjLaLiJI J^l Vi i ulj l_al Midi ill 

^^Sj^j^^oJIj ( _ 7 ^aJo-oJI i— al i"iVn nVl <tl>.j_a-> ( _ T JujiJillJI pj^jiil I juj ".(jJilI! 

dJLLj 4_i-3 L>-j-(J^a (j_a I— Lu LaS 4_ujj_)_<j3a-<j>j I 3J^>-2Ll3 .(^LuijS^j^JIj 
tcLul i h-*. CjLlLjju j .CiLajUU ^ya (jUSoId ^i^. ^jj ,^.^11 ^jS-a-i-^^Ju 4Ja^j>JJ 

3Ja^m *j3l_oJtl /^ SjLajj^VI ."ilj ,",j« j jt\~ t y-|"ru ulj uajj cjLlLwu > j™ i nl 

(_2-jj-L^a-tjJI i_al niK' inVI jjl U>^i tiJ-JIs Jjlj i(l jjjui) (, o i oJ La j] 
(Jr ^vjJj_Ljv i— al ill's" i iiLi I dj a lu a L^jli (_p3j2l -» U , .. (jJLc /j-Lt-La doll 
i— al iIiSJL ill ^^3 pj^jlJLi jlj^JI Q^SjCjLjJl<ul!I liJJj 4jjuuas~ (j-aj . (^Lu4-<fia-L>-j 
3j_uS CjLLj^. (_,i^- (Jj-caj>JI jjj oJjlj (^Lj j lyjl 2x11 j_i>JI 3-<kj 'J^' Pj- 1 

3_p-^Li^5 3^j/ljj jjj (jjLj tilli Jjlj .(Jj^tuiU jIjl£.^Ij tfj^^sr'u nVI ^jJl*. 

4 ii Klj '4-JI o i iilj-ll 3 ajSgJl ^Jjusjj L 'I .^<"alj Ll>.^Jj_cSj (J^Lijj-u^L! aL>JI 
i 1 1 I ~ (_p /j-jLLi Cj_iLi l_a lilj .,_L>-lj_I,l L-L.r-L*3 1 j jj- 5 ' (j-a oJl-Aj . J j< i""itl 

^^j J>Lil<j<VI ^ «jlJI (_Ll3 U 5jj».VI 3JU-jJ,l (^jIj 3_uUejI cjL^IjjJI 

iaL>JI 4jJL«Jk CjI Miia ( j^ '■ LgJ 3ga»Li^XI (j^l^Xlj Aa-LiXI L^lLa-La-uaj 4la.j a 
.ptllaJLl "iSj^jJI «LuljjJI ^Lu^l ojui (_^ (Jjj^jo LaS . (jja-iil I j (_LoiII (JSL-ujj 
' tLiSiSJI (JjLjiJ (_^ SJjLi 4_l»-^JjjSj CjLjjj 4jjI JlJ Jtlaj (jj-SJI I Jtjk Jl^jIi Jl^J 
l_a^ dJJi (^ iJIjLjJlj-" hi 1,1 (j-ai . L^J^ <"unl 3>^J i5_ujL«Ji,l CjIj^IcJI (jx. 
.. ?l_aj A i ii tLj j^jlajal j- ma ^^3 <Ltc I L^aJI jLa-Sal aI Jiir'u ul (_LLa (j^ Lulj 
aL> ir~ i nl L*iIjSj i«U^. i±jjJij»JI t _3 J ' " lS 1 -^' ' JlJ 4 (j^- J'* '""'" "* W Cj " ' " '- a r 1 
iCjLLa ; pJ,lj jLa_JI ^Ijlj^ £^c ' a liiSJl ( _ T 3 4^Jl2jJ,I ^^lij^-iaajjsJI (JjLj/jJI 
Jl^£. JlLa i4_ujjiil CjIj^IlLI SjjJL>-j Sjjjila jjLua^a i_al m"iS| ^1 t _g'_iT La^a 
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6-y^JuJI Olojjjla QluuUI 

u-a>j .jla 4500-3500 ^Li^l ^le. <-«IU,-t t (jLui ^^ Sj^jIjJI JoiaJLil 

.cJuaSDIj (jjjLaJjIj (JSLj-iJ 1 j J-lL-^-U 1 7-^Lol (j-a "-rA>^ ' < ^^-^-° (J-"J cIjL^uj^. 
u \c 3_jjJ^»J,| -"'I LjJq II (jL«_lHI diij (^ 2JbJij>JI CjlrtiVi<l,l <j-a l£U j£j 
jUtoJI {_>A*J 0'-*^ (_j-^ ^tH^J-P' Cilial mi it! ' _i a. I 1 *•«" (_ylll (jjjUe-Jlj diijJI 
j-iLi^al, t3< 1 ntj 3JjJl>- LJsLaT dt-TeT^ '"«! a lujSLII j-Osj . j-a.s-'iM j^5=-JI I J ' a J 

^J LfllL ■■ U (j.}L*_a (j_a 4_al_A 
dlljlS «LuJiJii! CjIj^IlII CjVLa-a ( _ T 3 sGjJl^JI Ll>-^J jJSjJ I 1 " 1 1 J La » a tj-°J 
tixjjtj i ( _j J oj^_i34jj>Jlj (^LLa-p^jjsJI 1 a liiSJI (JjL-u^J (_ oUll (j-txLaSJI aJJD 
5Ji JlJJ- "1 1 11 a Sj J > i J CjLLjjJI (j-a d_Ljl_a> jIJlX.1 J-lLso L<la-*-a (jVI (jSLa-l 
ill I j 1 uLscJJ (jLS tillji . 0j_lCJ i_£jjJI (_)-al LaajaVI (_ T 1^. Jlajju sUSLuLajjji 
/_lc (J a L^aJellj i4-jlaJI CjuLiaJLi ^j , ^.Ml a \l A" , „\l t (JjLfli jjj «Luji^jSLI 2 1 
t-J^SI «LuJiJii! CjLaLiJI (_yl^. jji*J! CjVLaIL>-l (Jj>^<-> Cil>n"n nlj CjLu-ojj 

.(j-uiidJIj (jjJl^JI ^1 I j ' a <Lj 1 m-»J,I <LL*Jal^Jt ^1 

5-LA-j-jiaJI ij^j'^l 5jIjj>JLi ;»Laia>VI Ijli iSJaLLaJI j.al na JL==-a (y3j 
CjuJij-'ii n U (j-aj iSJsLLaJI (JiLciLA (J^- (^ jojkujij LJU2L na Ijju^a-a (jjS^j L^Jjl! 

^LaUJI JMAitJ ^yJl^i^la jiJI oUoVI-V>L«l^lj LLi£-<jjjjGJI JjL^j^ 

j ^s A"tl «_a (^jJulXI (j_a 4^-iAIa i i-lmJ ( J7 -^- \-^j\^l>-\ i _ T JL»_aj) 4_^»jjJ1 cLtislj 

iljLjJaj li U (j_a VjtJ aL>JI rlj-J-" ml (j-3 l£jJ-H j^^'II aIjls&LiJ ^yfl 

ji I gJL>J I » a Cj I mi i a ^1 I j 1 3. I ' a (j-a CjLaLiJI (Jill LJL*. aJlJt" i iMJ 
I 75 (_jJI J uaj 3j-^j^ CjLsLLj Cjli CjLcvLJo j j 1 ,^."tl jl (jjj 1 n'lll (jSLal (Jl 
BeltConueyorSJaLII 2Lajj>»Vlj *L>JI J2Jtc_u-o1 La^.3jo-!^JI 3-La.l mi It LiL 

.j-ILaj I jS. II 4jLa jjLajj Ji^j tCjI^lajlj'CII '"'lj uig ?<-LjJ CjLsLjiJi VjjJLa 
■-'I 'j» ^H ^^ l-JLaTlU ^yjlj^J! dJ I intL J-SJJI j»ljLiei^! pLi cillaS' 
jl La^ .5_j_bjjtl!l oVUJ.1 (jk f.\^£ 2 i2e J^lS ^a Cxil^j 2_;'aljAj_,UII 
3<rUa v2j1_LlL Sjx4 (_yk: 5^LaJI S.ujjjtll! j|^i| J2i! , libOa. LfliLso! ijJLlfli 
L-aji (j La «~ SJbJ^JI i2jLfl>UoVI dJJj (jl lilui Vj .CjjjU! Ji.|j JjIjj-o ^,3 
.Cj^JUIj (jLaVl 4L 3jjL-a^VI ^yjvl^JI (j^s J.^al 
^_i_L?c_a,1 Jl^£. " '^*-l •xjjLal ''"<■ ge 1 '-'^ p^ l^j (_ T J3 (_ T j_ujLJt^J1 (J-fiJtJi (J-aJUJ 
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■■ M i a " (_ji£- (J-«-«-II ' '^*„'' lilli (j-«J .(JjJjilILi r-LuVI ' " ' I J S c (J£j (_gi ) LajJ 
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^w*\ 






OJl^J (_£jJLi!l Jlj-OjJI JS i" "t (jjUJ,! (jl (^ "la-Li^ 
( _ t Jjla-> iCjI jJu j^^jJ! (JUjijV I LfcLjeJ (_ylll Ojl i^ajJl 
4_uJi/lU Cjlj^itu A\jus <ll La (_p r ' ago- 1 LlLiJej^I LiJI 

(jJ! ! jiSLc (jLcujVI i_ASjIj iO)I <>»^.tl ^j^ cjjL^jV 

ji j_<il_j_o a! JlJ-"i 1 11I (j- l-^yl (j-° <»JJ (_j-^ jiJtJ 

a j 2 ) (j-^- ^j^LjlJLI 1 doXg&jj . ^jjl lull ^_ia/L»_« j-^ 

^yJuLAJ < .SJjsjj V jKj L#jV oj^ii! 3-ut,txLaJI j^Lall 

J_alj_*_J 3_<_ll3j'i/l 0) .~..n\\ ^_3 Cj-J^SLj JiJS I J j? 

dilj jl£ jlj 1 jjlsejj V L#jL> JL2j LdJjJj .(jhiintl 

Vj w ? a " V S.iLJ.1 jjV 1 IjL^c-a p I'M <-2>c (^ 

3jj_<^3 (^1 ' _i I 2 * " L-4-ilj < L^ili J^>- (_j-3 cj Jlj-" 1 n"t 

(J^IjjlIIj \j 0" 1 11 a (J^jtlll >=» 1 _1 Loj . I fellg Ct-^' ^ 
JLjJ_Ju «Ua_i /_^ ij-^-Jj 'AJ^'J- J"*?'*'" Sj o"i 1 11 a 
t ^£j i ii 1 1 1 I Lq a^jfl ^^3 a! Juu 2i1 1 )jL2j (_^>- Lij-i L<iS 
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ft-y^JuJI uljjjJIj QluuUI 

^La^VLi iuLuijSL!! SjIjVI 2-Lu-uj e*l»ol njjjulll JLa-a ^ dl!j£ 

(ji^. 5jji>J,l j j -» i a II (»^ 3JaJL*-a «L»-jJ ^Jl cLloL^o CjI Jl»-I ^^Lc 4JL^IaJI 

i (_j!ljj ia\ i n U (JiitjjJ t«Lu_uLLtl j!sU>Vu j j -» , ^. 1 1 tiJJj ^j_^>- raJ t^jJjLjJ 

3jLc! Lai dllj «_pj J . <L>JL*1,I oJl^j >J i a 2 1 1 (j^L«J,l (j-a j^SLa-a jJ^ J-&\ 
4 i ( nl_La *_J9lj_a ^_ 7 3 La£ L^JjLola jj-* 3 '^"' ' ' J' «L»_La_aj>J 1 {J-HJ i nil ?c_La 
(jjiLjaJjl CjLaLi- (jAjtJ ( _ 3 -3 t-Ljc_Li d_Lu-uaJI oJLA ' " i 2 _■ La JLSj lilljll SJljla 



jjfc aL>JI ^^IsLlL^Ij . <Ij LJa LlL>- ! L$J <jl LaS j >l La a 4_uJu«J,l CjIj^lL) 

3jjJl^>J,Ij S^j^^jlIIj io^it_i-3 ^yi j^-jll aL>JI j] (jJjjlI,! (_<jjIjJI <Lu»£ 

(J_j|_<-uaJI a! JlJ-"i i ciL_i ti-Jj j.; 2 >i i «_o 4-jvlj^a-"i i ill (jJsLa-i (_gjjlj i4_ll_«_o 
jJuaXI Lai tSjijI i nil 2 j \l ,^"aVI ' ajjktl cl^oj 'LJL>- Sj^tjlU "Lt^JjiSJU! 
4_^- 1 j-ia- "i i nl (j^-a-i J^ La «LuL*j -" i aj j i<_jj-lu^JU ( _ 7 I3Lll>-2| -" i aj _J43 
3_l^-^JjjSJLII jl 2 j \l , ^."aVI 1 aj^.tMl — , „* V La-a Jj?"n nil ^^3 b 'I Lajjal 
Jufclj-iSJI (^^Jj ' Ll!L>- 4_lLc^Hju (<sJ <»L>- (_gl l*U ji (<sjiajj 1 LlIL>- 4->- 1 jja-~ i nU 
( _ r ^ (_$J-1J . N ' "* ""' a £ I ** J3-*-*-" 4_uLSLal ^1 j j i"i" Lfcj_LCj d_L»- jJo-lsJ ! 
i«Lj_Laj2l 5) ul2jI ( _ 7 3 4_La-<kI ^i&^l j-lcsLuiJI i j'-» - ' jl mi" il (_£J-a I I (JjJl>- 
:Cji m»j 1 ntl (JjIji CjI^jJl2j in n-fcj I Aj 'I La aj L^LlLsLlL^Ij 
11 -Jja» 

'I JKjl ol^Jii ^-^ 





"10 X J. 


6 10 xj, 


jLiS'SI 
12 10 x^J, 


^-^JjiJI 


42 


3400 


81 


2250 


dlij 


38 


2590 


68 


2113 


JSLj 


3000 


3519 


1160 


1990 


fj^ijli 
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,-jLuiUI 6u0^3 f^S 6-y^JuJI uljjjJI 



11 - JjJ» 



^ia^il jjl all rt....i 


"10 xj. 


"10 x J, 


l2 10 X J, 


s^\ 


10 


2120 


200 


1510 


o- U 


23 


2035 


37000 


1392 


^ 


360 


763 


2.14 


600 


ijJtjS" 


1200 


933 


0.78 


500 


fjsV 


^jj" t? 


848 


"Jjj" JS* 


460 


fjaj^ 


1000 


550 


0.54 


290 


j»^j 


2000 


225 


117 


153.6 


r>i iv 


288 


228 


1 


140 


fjSJJ 5 


12 


68 


5.8 


40.8 


jj^aj 


112 


93 


0.83 


40.8 


fJs>Ujl 


354 


97 


0.274 


38.4 


ibn" 


4000 


64 


0.016 


31.2 


(J^.j! 


23 


46.6 


2 


31.2 


,„^ y 


67 


42 


630 


31.2 


(5)>— 


34 


52 


15000 


28.8 


(5)jy-ji 


42 


51 


1.2 


26.4 


■ac_»a 


5 


19 


3.6 


14.9 


OjWSI 


600 


20 


35 


10.8 


(5)o*j> 


223 


17 


76.4 


9.4 


( 5 )f» L : 


500 


5.1 


10 


3.36 


(5 )rj .puu 


47 


3.26 


696 


2.6 


( 5 )fj/ 


30 


3.4 


0.11 


2.1 


tMj 


36 


2.5 


0.695 


1.8 


fW- 


16 


2.75 


0.16 


1.8 


l* 


133 


1.2 


0.009 


1.1 


US* 


1.5 


0.12 


0.081 


0.1 


<^j»j< 


14 


0.15 


0.011 


0.0084 


s-i 
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ft-y^JuJI uljjjJIj QluuUI 

:£i[&ftftU 

J I Ml U J-t^sl—UtJI-JI Mi'lVI 3j-3j (jjjL-ui (ji^. LjJjLcJ 4jJj-0 JJ^5 Lul! I -I 

-.X 10 9 (jiaJI (jjLuil ^yk: SjjJLo SIaI^J.! L&j->I ir->a (*) 2_o}L»j Lg-oLol 
SjJlJLo d-oioj'ill 3 ii iSi_2-Jl ( _ r £ ij mi "i i 1, 1 j LtaJudl «U-<tS jj* jl mm )V1 -2 

X 10 l2 ( >laJlj 

6 |0X <jla]L> SjJLio 4-dljtJ! CjLjJaLO^VI -3 

6 I0X (>UJLi SjJl^II j-^LulJ iLo^J.! j^L^all -4 

CjLliaLLi^-V! (_jJI 4l«IL>J,! j \l <^t I 4 Jl nil TC-LiijJJ -5 

:i i nnll^lg^)^ w ail c$^m*» 

(jl_3 i3_3j|j_«_a j_cal_L«J sGjJl>- CjLal Jiir" i nl jl SjUJL>- j_cal_L»J 4jjLiiar»JI 
(J_i il*U jj L«jj j-j-*jJ 5-aJiir" i nil «LuJj(Ji,l CjIj^jJIj CjLoL>J! «L>-jJj «Lj£.jj 
J£ j^V jJaJjl SjLcl a) 1" i n j Lxj 5 j \l ,^",aVI J_a|jjtJ| .a J^Lal) ^^ 

Jj'i/ (j c I '" a 1 1 aIjLJ-"ii iiVI (jl JtjLa LlJio CjIj^jj CjLaLi. t-dLufc (ji LtS i L#J 
. JlAJ L<l-l3 mJj_u_u Lo 'ij^ (j -0 5-^jt>*- t^liLol Jca-'n nl L$J tj$3 joJj 3j-o 

(j^j 2Js}|_»J! <j\jj (10 J*C mi) I o i iij Mckelvey "^ a-L£ i_l!Lo» *-i^>j J-3j 
JjI^j (j-lj J J '"'J ^i^ c?-^ 2 ^'' -^ j . ..tlj j l^LJaLivlj 4jjJiJiil CjLaLiJI j^Luzjz 

jijljji ^^Jl j j i"i_i ( _ t jj/IjJI -"j i uJlj . aL>JI cjLuiij cjLoj-3 (j-° J^LjJI '^j- 5 

4 I o "i -g_a j Sji£j_a ^1 -■ i ..*" CjLu3LlL>- VI (ji (_£j_ij 2j 'I i^'aVI ^jjtjsjl 

2 j \l ,^",al tliLali. ••(_ T i| 2 j 'I . V.aVI mJjJijsJI lIiLvjJ - ■ iloJUj . L^ji J^J^j 

4 ii K" (j-o ' a-uajj 3j_a «JL3 r , ljja-"n nVI (_y3 I j~ a iSj (ji (_j_ulaj i4jJl>- CjLoL>.j 

2 j \l ,^",al j_j£ CjLoLs. /<u ,2j \l ,^-,aVI 2_aL>JI 

CjLlL>LlL>-VIj 4_LiiDj'2l ^J iSlSJI (_y3 jj^3LL«JI jl Ml"ltl (JjJL>- (jjjLul (_,i^.J 

CjLj1sLlI>.^U Ljj^J '-^ '^ri>^ 3-ul i n->- 2Js^Lc ciJLjLA (jl Jl>-J Jl2^ ol i^aXlj 

3jjL^_a «Lj_il3j2l Sj lii-SJI (_j_3 jl mi" tVI (_yJlj (t) i— 2^>JlJ (jLiis2u Sjjiio 

'.(jj£j ja^sLuiJI ^j a • • I 2J^L«II (jLa ((_>i) i_3jj>JLi 3jUI ^^3 2 j iii i_i 
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10 (_ji = 7- (jjS^J ^JS>-\ jj^sLulIj X 10 9 (ji = 7- LJLl>-Ij I OX 6 (_ji = 7- 

•,(_gjLjij 4 r~ij t oil ( _ T cLjH>.VI ^j" i .it La 

'iUJuti JJ 1 ^util^ll 

£ju ■ U jj 1 1 (jjj >l ■ V-aVI L^a JlJ-"i i n_i ( _ 7 jJI SJjUglt JJJ taj 3J.jL»Ji,l o juij 
Cj2Ju»-o JOJ-J |j;jl * ^— ~— T 1 ^jjjill *_oj .(_L«j(Jlj (Jul! (j-ulj (j^-J J (_^oj^JI r-LIJ^I 
(jj Jj ..USa tii!i (j-ujJ iS-u^jJaJI «Gljjjj 3_uJj>II «GLoL>J /<s-!L»J! J>Lil<-ul 

S-oJiitlx^a Ij-Ltajg 68 LajJi£.j Sj^liill j-i^sLulII J-j-<j-»- OJ^ <-3j-^u 1980 aLc 

. L^_ujlj_o ( _ 3 -3 (J^LL>-lj «L5_LjiI jjiL^o jjJl^j dJJ i (_5-3j i«_ulj 3'-^ aJ (J-^ 



j'ijjjl Cljjjr. JJjJI rWVI UJ 


a^jjdl oL»LjL| 


1970 .u 


1950 r u 


1920 r u 


1900 r l<. 


78761 


27438 


8028 


6930 


jjijJl ol^l^- 


36620 


11215 


3623 


2878 




2759 


949 


130 


91 




3451 


2089 


1227 


1096 


<Sj*-\ iijli 0jI*^ 


44300 


10642 


2875 


2300 


iijlilUl OjUII 


165911 


52333 


15883 


13295 


*U!l JU^ 1 U 


1248 


350 


123 


100 


jaJ 1 O i ■J-t* 



(VU-I j^i ajIaj ju-. ^jjt^i r^VI W* jj^" (12) Jjo. 
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aLc j 2jJlJ1 JJum Um> j 2fjjJ1 Q^jJL^j IjJuLa < I 2 (JjJlJ*. «L_ u_u i L^-mL>.g 

. 1972 

4_JI (^1 ^^JkljiJI (^K i nil jjl^ill pjj^sj^ (_a (j^-<ul Miill ^_)^» ' i_jjijijj 

{£j I ii ill (j_u_L>J1 4_lJ3 t t^.^" I n t (^ jjl (j - ^ ' f ' "II (J-« l— 3^U * U3 * <J^L>. Afeul ^^1 J( n 

tjl 's i ii II ^^-S 3jLj_)JI CjVju»-a CjjL-u I jl ioLlo (j_o ( __ > l3j'i/l j jfc. . I/' La J£ 

JljIjjLj r-LlJVLa ol JJL 3_ujjiII i^jlj^ill JUco ^ Lai i^uk (_,.& La ^^c 

A 1 1 ii ill I3-(JjJl>- tcjIojjj . Lj^2j aJi/LlU jl ^/yla-iJI JJLajJI (JjULo <ic.j_cuj 
.Jj-flJI ' . i j i a ' j 4-j_!jjii! CjIji^IlII (j-° /T^J^'j (<sJL*JI l _^2 (jl£LcuJI 3-iuj (j^J 

: L4I0 



jyiil iJM^I i_~*aj 


^jjjtJ^ /T^N* ^i 


0_jJ-C. iljbtjt 


r u 


j-y jjJij OiUli ^ 


(jVjJ Oji*) 


^ 




8.5 


13.3 


1550 


1900 


45.0 


166.0 


3593 


1970 


80.0 


520.0 


6129 


2000 



iUil J L$i» ijiJl L-y.fl.ij J-JJjtJlj SjlSLjl SibjJl 



2000^1900 (_^aLc (>j L^ 343 iLlLlS^ Ljjl^»o ^Ijj I jl&> *JL»JL9 (jil 

4_LJjLj(Ji,l .slj-l,! (j-o Jj-iill 1 <t\l j". , ,.l Jjjla f-aJjJ J i3j-o 40 «G_L»-LlJl 4-<4-iJ3 
(_ T JkJ jLa^val l j H a 2000 aLc UjJjjj 4-a-jja-"i i n_i La 4_loS J LaJj . CjIj_o j lo£ 
I I J'v i"i tc—iIojj j -(jia Uir!-^ 1 '^0 Cr^'j-^ Lr^\ ^"-Ii-" «LuJj>-II CjIj^jJI (j-° 

.^ISLcJtj^JL.L.jLio 1970^^1 l850^Lc ^^UJI ^juOJI ^-LuVI 



(jjL»Jll (_ajjj-a3j -ij 1 iu£ij 4j 'I 1 V<aVI Ll>-^J^jj>JI »l olr (j-o j_uSJI aLs 



(JjljJaj 2 .j ,UII ^^a L&J^vjj I j i a I j a. ^Ir IjLij£.I i/<sJL«JI (^ <JliLoL>Jlj 
(jLilLui) /«JL*JI «U Jii-I La '"«! »j i ..*~tl tlljj (j^j (j-oj i LgjLol Jca-'n Jj L^JjjSi 
i(j^ i a nj ij\£lj£ ^l 3_ujjiJ,l CjLaLiJI i ""^" aj i ..5"tl | jjt (_y3j iBeatman> 

Metallic Minerals 4rijlaJI 4*Uil Uii 

2 Ja-aJlj (_^jfcJ_J! (Jia Precious Metals 5-i-i-oJLll CjIj_LL1! 3-c.j_<u*-a -I 

(j^L^JJI Jiu Non-Ferrous Metals 3_jJljjLj>J! ^lc. oljliill <tcjju*-a -2 

Iron and Ferroalloy <UJjjl>J! dijLxJIj Ciljlnll icjji^a -3 

j-LJjJJIj (jj_<i T ajV! JiLa Minor Metal ajjlJJI '"<1j UJI 3^3_*j*_o -4 

• f-iA^jJ-Nj f^H^b fidjj^b f^bi^b JAPb firi-^-^b • f^sk^b 

Non-Metallic Mine rails 4-1 jiiUJI ^^U^l M§ 

(^yjujiall jlitllj Jj^pJIj <wtaJ! J5-° Mineral Fuels ^Judl .sjJbjJI i\ja - 1 

,jL inlnllj J*Utl JiLa Ceramic Materials i_aj^>JI jlj^a -2 

J_ojJI (JiLa Structural and Building Materials Jjj mi" IIj *L-<jJ! jlj-o -3 

/-.l^,.,V(j ( j J1 jj>J|j cJjlaJlj (_g^jj>JI jj»j>Jb l, '^~-mj 
Metallurgical d±! jjin<"lb oi' 1 ^' tuLW: ^ Ajiitituj ^,11! jljll -4 

.CjjjjiaJb ^-^i-^-^b '-rj^b-?JI J!u Refractory Materials 
dJLLLlb LS^Jlb o"J~'.i,ii»VI Jlo S^Ll^aJI (^ ■> Jir~i , ,i"i ^1 jl^Jil -5 

7-^Lalj (j^ljj-Jb T^M d-" 5 Chemical Minerals 3_j-jLu4jSL!I (j^UIl -6 
(Jjj^jSJb (j-uu^b Jj^b fM>^b r\3- ' "•!''" ***13 (*JJ' nll£Lll Jjj^Kj ajj ij-uaJI 
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ft-y^JuJI uljjjJIj QluuUI 

. C1lrn.13.aJlj dl^piJIj (j^b^jJI Jio Fertilizer Minerals jLutuiitl o- i ' J> - a ~7 
i_£j_aVlj ajJlJIjj^JIj (_>uU! Jila Abrasive Minerals ■*-=<■ m II (j.sL*-a -8 

• t — *-L5 "-^ ' J 
CjjJsLlJIj (jjU.1 Jia Gemstones <Laj^£JI jLjc^-VI 3_b^_Jl (j.}L*-a -9 
(J£!_i l-oj^jLLII 1(_5-Lj L«_i3 (Jji ~'ii uj : jujjJIj jjil^pJIj (Jj^aJlj jl»-jjjJIj 
•.JojIjJkJI L#j J X~ a Jl>.IjjJI (^jSLal La! i<jL-uJVI 3-aJii. ( _ T 3 fl)JJj 3Jl>- (_ 7 l£. 
1 3j I i "a se II (j-Oll (JSLi^JI 2jj Loll CjLaLiJI (j.}L*-a jjIaj : 3_jj-LiII (jjL«i,l-l 

(jjLsJLl dllj (j_o i ^N j" i uVI (jLa ' I gjl ; ' "I jj^yj 8^1 ■ a **■ 1 1 i-dJj ajJjj «_aj 
40 , 8 (j_a <i<\l j~ ...I j|j jJs j-Aj-tl Jljjl^>JI <jl }lia jL^ia i3>&j JjIJIj 
I I LijjLa 3jLj_i |^t 1970 j»Lc ^ q^Aa 434 , 5 ^1 1900 j»Lc {do jj^iLa 

(j_a tj-ji£ fj-"'' CjVjLj-aj d ^N j" i ulj «L>-Lijl _S 1 _ajj 1 Jui3 ' . iLuaJI Lot . 3j_a 
(j^J^s 27 .86 cJLuaJI ,>a d}l^L-uVI ij\Z U-Lu3 .j-AjJI JjJj>JI LdXg'i.il 

SjLjJ-i (^1 J970 j»Lc. (jJa dj^ua 590.4 ^1 J loj jjfc jl J900 ^Lc jjJo 
(j j a aj_LcJ,VI . 'INI j* . ..Ij r-LnJl ^a ijjjJl>. (_yl!l S^Lj_)JI Lai i3j_a 21 L&jjus 
J^LSj <u Ijla 1900 *Lc £>lo 7300 AjxtiVI al^Lfu^l ^K ^Si&j^o Sjbj J^tj 
(^JJ dj^a SjJLAJl oIJj J}U. SjL}JI (jl ^1 < 1970 ^Lc (jis 10320000 ^1 

aLc j LaJUJI I JL4I (jyiUJI i_Ll>L£L-uVI Jxaj (jl *J9jij ,<j-a (-LlLuij i3j-a 1400 
^^ JUiaJ (jJLLiII y jii^'tt J j Sim a (jla IjSLikj .(jJo 03^ ' '2 ^4! 2000 
.dLLL-u^LJIj ajjilVlj JjJu>JI (^ i3_u-uL-ul 3_u}Lj 
4Ha-jjjr"u 11I La jJl2j (jV I (_yi>- TtJjLl!! * Jj JojtS i(jjjL5c_iJI L*Ui Jju (^Lj 
Ol j lol .lj >.2I (jl (j^IL>.LJI jJ^-J J ^(j-*: 3 L)3rr-* ' ^^ t _ ? J1j se \ «L_La cUj i ii ill 
L^>-IjjJeII<j/I (jSLajj i Jl*j /TJ^ - "' ' n~t ftt-l '^VcJIj La (_ 7 jJI w 3 (jjjLajJI (j^ ^Sj^^jlI,! 

^yJLsJI i<t,M j~ ...VI Jjjlaj /oJLlII (j-aSL; jjilll I jlaj i(jls o3r^-° 350 j_Lu 

. Luj_^J LaLc ^ ' no"*- 3jua 
d \" j"" "I -ilj (__>-3Lu3jJlj i3jijj>JI (jj/L^tlll ^ j 2 ~ j j 3 1 a SjLcl dllii (Ojjejj 
joJj i(j^2JI I Jui 3jI Jj J_La 'j 2 « 1 1 4 <j 1 11 (J^L>- 3j^ 114, dJbjJIj i3j-a 4 , 5 

v^jLLLa^VI SiSJ Sjjj 2 , 5 VI ^j" 2JI tiiij JMi. jj.t.^^tl al'sLfu^l ^ 
i3_LjljJI (jjL»J,l 3 1 n'qLLa ajuilj n_ajyj«JLl jlu^sjJLI i aLUaj (_ylll Siinil^tl 
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(_y3 Sjuj (^ji-'ill (jjk CjJl^jI) Jl3j dljl j i nil j.}L*-a j<u i3j-a 2_jLa^e-i Sju^JI 
CLu\£ Jiilj tijua yJJ^Lj _jsej 1900 aLc ^ 4JC 1970 aLc I'llfl'rol La 3 a fli 
' . J i^aJI (j-a S'vjj i n /tLuLi (JlLj^jLa Cjj-ijj) aLJ3 (J"*- 1 *" liLtuill 2_c.Lu-3 "M^ 
. 5S I i i nil j-i^LuC (j-a ^iSl ji j i^*<~ «_a ' . •! LaJl jUou i3j-a (Jj2 (^j-j-ca-lU 
i— 1 1 i nSlj 4_uJl»J,I CjIj^jJI (j-a " ■~ 1 "' i " * I (j-a J^^>- r«J<-»-! ^'j^> oJlj* CjjLSj 

. 5j_La_a oLAi^a (jjLtJj 

I Jlj* cjLjIjlj (_y3 «U^. iCj! ijti i nil (JjIjI (_y3 2 ,>.Allj i_jjijj| ?-LlJl ^Ijj 

CjijiJ (_j-1JI i -i i^JlJI CjLaLi. 3JL>- (j uS-«-j I Juij .Cj!j_a 3 , 5 tLj-m Ll hjjJLII 
. Ij-jjS f-^J-> ^ilJU (_t^-II Qj' * i ni SJLvj i LjjjcjjJiJ ' _* i ia '" 
a! jLia-" i nVI i-ij-J^>- (j-a 4_ljJLaJI jjL«Ji,l CjLcjju>J, i _yz\j*~n ul ( _ t Jj LftJ^J 



The platinum Group Metals«CLcjji^e-aj (jG^LJI 
(j o i nj I 735, aLc «LujJj>JI ISLj^aLi Lu^jJji (_y3 (j-G^LilJ <_i_cuS (Jjl jjLS 
(_, n i ill (_,-lJI ** l^a-aJI (jjLj(_a *_a (jjUt (_y3 <1^jI mi" I (LLu^Ll) jjjii£. (JJiJlU 

Jl_j^=_i (j-G^LJLi 3_Lic. in nljij cuIluTi^I 1783 aLc ( _ t -3j (Lj^Li) 5_ul j . h^/Lj 

r-LLJl (jl Jlj-o I J i< cdio 1919 aLc <_,Jaj i^yXjJ^j mil .iUoVl ^ JljJ^I 
(J <i" i"ilj iS^Sj 'LlJLu^LJI 3_cjjjj>J,| oljij^La ^iiSl (j^j^LJI j-jj-«j j i(j^j^LJI 
aLj-oJjVIj aLjJ^LJI :4_ljVI tliljlall u±c. (jG>LJI C-uLaJ 4c:j-a^J.I ajjt 
U-& .' ■ ■■»**■ * S^Lc JL>-ljjJ (j.}L»-a (_yiJ-iAU^j|jJlj aLlJLuj^JIj auJLj^jVIj 
4_itL<Je-a i . 1 1 ii m I La I" -^ ^ \ j^a (j^j^Lill J^J-JJ *jju CjVLv »l i "i i nU 4jtxilaj| 
. JjJL>JIj i—^jfcjdl x_a dJJjlSj (j-U^LJ! icjJiJ^a (j^ (_Jjj>.i Cjljlfl )«_a 
Al_LajjVI :i_xjj^1!I lr (_yji (jjL*l,l jsJLc (_y3 3^jijjLA CjljJ^ 4j^Ij (_LojIj 
VI-3_lJ_lj^LjJI 3_cj_o^>J,I ulilj I 3 2 _■ aj j jLlaj (jjJI (j^^W'j (^^^i/i^'j 
Cj|j_LoJI aJ-& u^\j->- (j-aj i3_jjLtJI (_p3Lt>-2l (_y3 L^juji aJiaj-ajjJ^LJI 
CjL^-jJ (_j-3 ^t i nSQllj Sjljjtil I i gj ajl ^"j L&jL^ajl Sjlj^v «L»-jJ pLijj! 
3_uLlojSL1I CjLc I LuaJI (^ 2 ojt^^ S^j^ I ggk: /-Ax^aJ La-« i2_j^L»JI 3jIjj>JI 
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ft-y^JuJI uljjjJIj QluuUI 

3x.Lu^3 (^a jlcLjla J^L*£ a JlJt'i i M j <til Li^ J^mi Sj^-vi 3x.Lu^5 ^^3 LoLa 

-j j i '■- -- i (_^3j • («LijiA^m 4-2j^Ls) jojjiU 2_3j|^jlU 4-2j^_La]Li dJLuJ^jSDI ( _ > AaL>- 
Jl^Lola (J_aLtS «d£.^<u?t_« Cjl J^_ia ^j^* * *_« (j-G^ijjl <J^.JlJJ ttii_UJ)j ^1 (^)ia^L>- 

3 jjj gSlllj 5_uLuij^j^SLII i-<l<- 1 ~ - - — > T 1 (^j 2jj ,^.tl j|jj,| (jiuu r^Jl (jr^ 

(j-G^LjJI i 'I j i ii j (j-^-a-J . (-3 IjjlIjJ I J i " « l'»j ^ l~ 1 1 SJ^-vj ^^3 (Jjj^sjjJI 3^'j-4^ 
ij_pLlJI aJ^cj (Jjistlllj SjJLllj 2 i\t LajL jLlx-i SSgj i n /j La «j ^uJjjVI *_o 
aJlJ-"ii ill di! j£ i ' 3 jj la 1 1 (_, i n^i C^so ^,'J gSLll (Jjj-ojjJI 3^LA p I ' '"*"' ^JJ J^J 
(j_o aj-J^ f-«J . (jLa-uVI i . t—> /y3 ajj^^LJI (j-o SjjI^ILo CjLlO *_o (j-G^LJI 
ClLal JlJ-"i i nVl (j^_l (j-oj i(_gj!j^>J! r-ljjlj VI 3j^>-l ^3 'dc^AX-a Cjlj^ia 
a^LSI (_>iiJj i-SljJalj ,2^. ,UII (jj>JI jjl 3_cLLca 3_jJjj^ijJ| 2^. j o -a- o It 2 ii I" -»J, 1 

4jLi Laj cjI^LJI 3nlf Ij .a_u£LJ! ^-jt — II ^j^SLII 4 >UaJ| ^j t 2_ibSL!l 

(_iI^L<j,i jtj d j-»- 1 ii (2>SL4J 4JI yj> h^iti nil &j-±& 4_lLiLSj (J-G^LaII jLlfljj dlli 
. «Lco^jJ! (j-o «_)->• i— aJi ( _ t jjLo jj-a I Jl>-Ij Lfcj Ua3 1 jjLajj V 1 1 Jl>- 'l-tj^j 
. ^jl i n^l Jl;L>- (J^>- (fll i nil (_^3 ^G^-^J-I (Jl o»"< < "I f«-Ai Cj1^_A^>JJ ^jUajj 
7t_ujjJu I U I" ^- aj ijJ-ill 'LLj-* (_ji£- ' d * J j ta 1 1 (_,-3 aL>JI (j-G^LJI Jl*-jjj 
^1 I (j_o aL>J! (j^i^^-J' LSj-^iJ • (^ i^-j) tfj-ojj CuJ^ij^jj i ii 3_lui ^Ir 
a^jJ^LjJIj aLjJjijJIj aLjJlJ^_jVIj aLj-ojj^I (2>° 4ibJtA CjLlO (j-o '/• 40 

. JjJiJ»Jlj (jjiLltillj l—^jfcjlllj 

Gold :MA'Jt 

j J 3 till!} f-aj i JL>-lj (jl ( _ 7 3 4"S<i ij «Li^eJj i«I_l«Jjj «ISjLj iljLjfc i-i- ^ Lt-^*" 
j^t3 Jilo ^IS jojju 2 i^JJI j liir-ial 4-2j^jJj njl^ILo j_i£. jLv 4_c£. li^toJI (_3 

j-aVl »2lj (^3 <tK (j^ijJ JjjJJ L^jJI t_xji jJI ^13 O-iLK-H J^ J^ ^J-° 4l*». JL3 
j_xj VI till <n"n nl \(ji a (^SLaj V 3->-j J-J _^>-J (j-2-iJI jliill (jV 1 1 LaJLa. Lji j 
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24 /j all! <_*.& JJLa j UajjIjJiJI JJju 4jLiJ (j^ _>^*i9 l£>*"' ^->l>^ f-° ^^." " 

(jt Jjlai ,. U5'a LL->I^-l3 22 <_,_& <JI <t"i ill l#j (^SLxj S^vjJ (_j\r i (2>5LIj LUIj-lS 

ijJij-a- *_o <_j-&jJI (j-o Ij^v ji ualj-LS 22 (j-o <_<£^pj 4Sjj 1 11 JljJlJI^. (jjSLj ^' 

. «Lut£Ll! jjjljJj P^_lLI jLj-«-a Lui Ualj-LiiJIj . (_£jj»-i CjljJLa ji jj^ £yl 

(jj/LaJjl «_a 4S-^j 1 hi jJLill JlL^sj tixjp- 1 ill La j uaXlj (^>i>^' Cr^ 4jLoli-J-a=jjjil 

/.25 jf ^>jj>Li '/• 12 a_aL^I U.-j .JSLjjJ! jf ^jMJ! jf a.^tl jf 

(/j 1 a a 1 1 (_*jijJt)jf i^jjagjatl <_*-<fcjJI jojjjLj i_2jjj La (JSjj '/. I 5 jl (j-U^Lj 
jJLaJI (j-° »JL»»lj «Li]bjl i _i-r 1 11 (^jSLajj .3JjjJ CjljJLi!! j?&\ (j-o <—*-&JJIj 

. ^Lla Q^ i n q-v cU^Ia i £ U ( ,1 ^j| ^ axil 

tj^^vi ■"«' <~J * La rt J i (_AJJ1 Ja_l1^_*Iu «_lx-iD ^J3 l£jI i nil 1 JJb (JILa Jmn n ij 

2_jj_iLj Sj-jiLi CiVI «i <"i 1 11I (jJLLiij . 2j^j^»- da^-ii. (_ T 1^. i'II 1 nil 1 ajj <-i^>- 
1 _Ja (^J 'LLui-a CjLoj-o JaAgJ SjjLijSLII ljr i\j)z\ qjzjl} • fl-iULj (_p_o i(_^jijilj 

. dlli j_lC.j njLu-u^l 
i_j_Lci ( _ 3 -3 (_gjHjeJj 1 ^ »j iLaJI ( _ T 3 LlSj <_*jijJI (JJ^-J O' '"^ J- i '-^' 0^3 

Cujtlj jrii^»i dJ^Jj Electrum (jLaj^SDLi 2 ,>.AII ^ 2_<JLc 2 jiu'ij <_*.& JJI ^^l^. 

idijla (jjlal-La (_^& ( _ r xj f As (sJLLo (jjoJJ-JI f-° 1— ^j* JJI Jl»-jjj i LiJ^Jjj (_>a.ul jl 
(j-a /43 ^l^jv «U J i4_cijj,l i_jjfcjdl j^LciiA j<ukl CjjIj^VISJI (JJjla j-j^«J J 
2_jJlX.LSJI Cjlj_Lo!l CjLoL>- (j-aatJ (j-a U9JU (-jjfcjdl (j^alacj 1 uJ Lii i_jjijJI 

4-LS-ij njLijjLiJ 1 _i it jJl 4_lLl3 aJlC J 1 ia fl-l L*Uij i«GjJl^JI CjIj'i i nil (_yi>- 

»_<iJ?tjjj (j ij se-LOJ I -n ^ « a (j-« Cjl^_a t"i i n (_2jl^>. (J-5ji * ufcjjl) j-uSJI i _ T c^_u1 

' dS-dJ (_ 7 jJI i2j^-»Hll (J^l^c 4-ka • "lj j (11 nljijJl oJui (J!Lo ^^3 Ji^vjJ,! i_jjkjl!l 

d , >> A -» ' A ^IsLLa iJr 2 ^j\ lo2(I ^jLSLXI ^^^ 1 Jljjlj t (j_u^jjj ii>Lu,1 ^ la 1 ul ftj (J_<^>o 

(jLiji ^^Jl dJJi «^v^jj ijJjLH'J' i_jjii (j-o 3jLc (jj| ^Ljji^JI ( . 1 nljj (_jjiij 
L^-JlJ ^juj^jl t lj_u1j)j CjL«L>- Jl>-jj 2ij it tAJJl CjLi_j_l>- *>-j la 1 ■■ ^j-* ^ LaAll 
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ft-y^JuJI uljjjJIj QluuUI 

r-j A U II (_p_o 3-JjLj j j -» taj jl i lj i c Cj JL»-I i i , »lj^-i tilti Jjlj ^ylaAj 



silver :<wm1I 

■ j mi ilt 4 1 1 nitu 4SLil,lj dill IS Cj I j I ii 1 1 A j i nitu *> .>.Allj i_xjkjJI (j! Q^toJLi 
i_jji jJI Jl»j 4_b_pJ (Jj^xaXI jlAll (_yJkJ njLajJI jo-iJl3 (j^a S^jjjla 4-iIaAj Ij 
• a ^ <>» At! 4j£ CjjLjiJ j-AjJI jj-a (jo» (jL-ujVI (_,!£• *<->• Juilj ^Lc JS ifuJ 

5-jj 2 III ^IjjL^I j^p-*3j tAjjJI JUJI liJIi _>j-*3 o^Jj 3-«j-ail (j^ i.iftjil 
(_p_a 2 j 5 I II 2 , ^ A 1 1 j .^Lj^l j>JL& (^ ,2 .>.*lt , im'jjJI (J I m". nVI SJ^jjiJIj 
2_b_pl iJlilj^lj 2J_a_«J| ^^a J I at',, „^U » I . ^" V iSjLi-jJI 3 Jjjufo ^ySllI i_j-& j-tl 
. 2_j}Li-3 jljjj (j'-v. (j^Utltl *_a S^Lc 2 ,>.A1I i<lj n't liijjja . L^JUeJ ^^L^JIj 
j-Lfl-ll (j-« Jl^vIj (»l_>^>- '.''*• '" .' f o i n't 'L^-J-i ''*»■' nit A JaflJI sLiLLs f-LpJ 
sLij^SLtLi 2jlUtl 2_JJjJ,| CjljjVl » Luajj i OjvIj J-us <d_j]o i / ll,ni ^1 _"'tl 
(_jl^. (_£_jIL>u 4S_u i ii (_yjkj i(J£LuJI ^ <>»* (_y-^- 3_^5JlJ1 cL^adJI i _u i n^3 <J U , u| aj 
^ 2_uj^j£LJ| v2jljL«JI ^1 2 ,^Atl tTjj^jx. La lilj idljjjlj (jjl^tltlj J^J-JI 
4_S_«_m j-jULj (JiJluj tri i^xall JljUJ^j£ (JjjSjJ L4J3J Jijj-uI 4-jg I LuaJI (jJ-U 
(j_a J JJ '^' 'I j-iTi-t-j j 1 (_pa-j-iJ I /_^ Jj^-jJ,! Cj_^_j£LILi 4_<ia_flJLi tUilaX I 
■2j .Ull oLcLu-aJI (_^ 2 ,^AII oLS^a (Ji-Jj La£ i2_aL^J| 2 ,^AII oLal JlJt'ii nl 
i3_j iia a II LjIjJLIj (jLLu^l Cj LaJLLaaa CjIjjLLiJIj CjL>-^iiiJI 2_cQj-a (_j-3j 
r VJ 3 cH-^J- ■*_$■?•' ^d^^ ^-.U 3 ' *3-4^'^' (j-° J-i-" ct^ ** ''"^tl ^ JlJ-" 1 n"tj 

. ULA Sjlj^titj 

i^J^i-l j-i-oLi^. «_a SjijalLa ji jlfl «Lj-ui (_t^- ^*J. ^^ (j^ 4-JaAll Jl>-jjj 

i (_AJJl jl a^_HSJ 2ll ^jjut-a i _ 3 -A i (_AJlJ| »_a 4_jjlj_lL3 4S_j_ij_u d <>»^ll ^j^Ljj 

^ ua-flJI Jl-lH-Jj—lS ^j-a LljLumS * A>-^' C^->H i^jj I ^jjm_a ^_pju j t/. l^ajI 

j^Hj^_jS ji LLjJLjsJI (^ LitLc. J^J-JJ J-*J i(oJL»JI 4-Laa^J /j 1 im\^-1I jJ-LtaXI 
/a_^vl_La ^j_a ^-^-i-J d L^AJI cLj_JLcj i^aLciSjjl CjLaL>. stsjti] Jl>-1 ^^^Lcojjl 
cJuoSLII CjLaLx «_a ^ JaAJl Jt»-j3 l*1I ji . (jjLaJjIj dJbjJIj ,_^3L<^3jJI CjLaL>- 
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:gikAJt 

( _ T 3 J^>-JJ CjLoL*. (^ jl ^JLiS -» La i nJ I (_yi^. I J*J.'t^ Jjlami O^j Lt^ "^"Ji 
J ^"-.1 I ^j a i<lt'ilj j j i ,^.^tl I j aI ^j ^ i(_g^a- 1 (j '■ » a » «<it-l~^».«ti»^jUtl 
jg-i^a-jJI (_i 2 a i ,^» tl ^ <-, * ,~..'.K\ jja jj i , ^.Mlj jjjjLaJjl 4^Lj-i i u (jj£i (jl 
(jjuill IJL^J SjpVI CjLcj-<jj>JU J£ i"< hhI (j? <_2j|jj<Ji,l (j-o (2>Sj (j!j iS^SLdl 
(j-o (j_9^ ^ '-* J 1 W 3 " * a O-'JLJ-^O l_' ' '-»^'M (jjiLaJJI (j-a iiijLu-u I J* - ;i'^ 
' ^ 'j *'J J-' ' '^"^ lt^ ^Ji-^ 5 " *LfJ-"Ls=J l*1jLjjj/ (j-o j I 1 Lj^Jjj 1, all! (jjjLa-JI 

LdJjJIj ;('/IO) ^Jju^anJIj ('/88) (j^LtJI (jjj 5£Ltxm Jjfc Jij^Jlj nJj^Vl 
a^jJI Ccse-Lua I dJbjJIj (jjjLa-JI (j-o gfv j < 1 11 ^^3 j fl r ^-> VI (jjjLa-JI La I . (°/2) 
J J 1 nlj-aj (jl _■ Ja a j (_L!}Lj-uij ill K J ni J 7-I^Jl J*v 1S1 ^Ir aI JlJ-"ii 11VI 3-*jLJu 
i(_pLjU Jl;L>- AjLiLaj (JjJljIuJI J^'" j^ lq2(I ^jjjL^JJIj . CllSj i i h aj i Ljjulj 

Duralumin (j-^o^Jljj jdlj . Monel (Jjjll (j^^ 1 -^ u ° ' ""' d^ri-^'j o- u ' j= -^' ^^■i.""J 
j (/. I ) ^jW^UIj (jjS^LluJIj C/95) AjoiajjVl j^ (/. 4) ^UtiU aC m ,, 
tij-Lj*. n_jj^>-2l (_p3lj_c.^LIj cjIjjLLiJI «Lb ( _ T a S^h^-j (j^-o^Jl^jjJI J<nli nj 

3_j£.l_Lco CjLaljLJr". ill (jj/Utill 7-^LoV (jLs till ji£ .(j-CLoL* 3JL»JLIj <li>JI (JjSj 

i41iujai CjI Jljjj^jSLII 4j^sL>-j (jjjLa-JI ^^Ijlaj nJ^L«Ji,l (j-a 4^.jjij^o jj£I 
SijLS (jjjUtill CjLoUtS L*ll!i ^jlr j iljjLjiaiaJlj 4j_^>JI J^IjjlII I ga£ j3jj jl 

La jji ^1 i^>al jl (JjVI (jjjLaJJI ^jjl^j .dJJJd Ltjj Lij_p^3 Jj_)jj ^t 1 nSQil 
^^3 J im'CqJIj (J1»jj <S jJI (2 i_^ 7- tcJ) Chalcopyrite c^jIj-ujSJLCJI <i . nj 
.- I j i^ajj I (jjjLaJjl CtUjJ^S Uj£La tft ta i ujj (j-a sLjj^Jl!! (_g^j>JI j_uQll jjIaLLa 

JljJljsJI [j j " Jj i4_La LJL>- dlljij ■" La i nJI tcjj-^jj tjiii ni ^1 <iK jl tl jlr I 
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ft-y^JuJI uljjjJIj QluuUI 

CjLa^Lc LjjSLa (Cjjujjijj) JijJl^JI a\s>- dluJb (_yl^. (jjjLa_JI *_a ^Looi dalljj I 
/djvLcJi,! JL>-j a Ji<i i "J «LLai£ i3j-«j>JI ^1 (Jj^j o>^' ^pL°J Gossan <Ltaeia ■ ■■ 
(jjjLsbjJ! La! <(jjLsti!l JuvljJ ^^k. >LJj liiSj o£±3 ' 2 JSL<i ( JjJlj>JI 3j-l3) 
*J J ' a ~ a 5_al ' " a (j-JI 5_lJLj uj ii^pj jJa£ J^L>J,I u& Jiii ii^/l ^1 Jjju»J,I 



Lo_'l._l-l3 .^1 i^al cjjLjjSLIISLII (j-° (j-uLaJJI (_y3 j-j^SLi (_j-tcl (_j-*j ((jjjLaJJI 

OjLuijSUISUI (_£jjseJ ijj^UeJJI (j-a ■ La d3 '/34 , 5^, Ir Cjjlj_uj£JLdl (_gjlbej 

3J.J.UII Jj£p3l 3-Sj^L u <i , ,i"j . 4_La */63 , 3 ^^k c^jLij^JIj */69 , 8 ^rk- 

d U , ,,lj I ^£js>-*$\ Qji\stjl\ (j.}L*-a (_pajLJ (jjSLij Jjjjj . (_£jjLul j_p^lILl tfjui 

i3k»-LiLll j^isLUI u^J I 2 J'C ifuJ 7z-i^>^ja jjfc L»£ i Jl^ji-Vlj JLcu^QJI ^"h I o r 
(jj/LaJjl (jjSLb j La-J I (j-a L$j<-a (ftjj >J-naJ I Jjjjii) 7tJLl,l 7-U^JI (Jji^o <-^;t>- 

cjLuj^_c£jI (j-a LuLlo_& l-&j\\ (jjjQJLsj^J! jl ijjjLoLsual (j^Lm (JSL«ii (_yk. 

5-2-LaJ a_i LjLi_>-l Si 1 11 1,1 J_l1j^ jS II j_dij_j 4_S_La_La i'l 1 n 1 aligcja 

j^>JI i_ajj_LaJ L»_u J&\ jl »jls 1000 (jJI S-Lj-La *IjJsI <j_a c^jLojSLILUI 

(_ t J3j . aL>JIj jj se-LaJI ^-u-uja t t_p^pj L*_uj t(_ T x*3j^i1 *LU t_£j)"< i n a J) 0^ q 

icLaj^j jl «LjJjI *> aLaJLa (jj^uiJI ( _ T 3 «Lu-»-tl <JjjL-ujSL!1£LJI dala-La 1 . ? < j jLL*1,I 

.4 t lL-o'^I L^iILv (^ ijjjI^jjjSlIKJI ^j^-^^i (_j\r j (jj/UtiLI (jjLtA jL^-jjcf^p. 

L»-Lp. '/.I (_JJljLLj V I J^ 3 (jjiLstill 4 j 1 n I CjLoL>- (J^l V*ii ill 7=-Jj-ll (j-«J 
x_ulj Jjl La ' (_j-Lc L*L!ij 1 M_lJI (Jjj-ojJI J j ■ ■■_' 4-oJie-ii3 CjLuiSLi Cjjbvj 

3Jj^cJLllj 4_j_ijjj/jJIj SjjLlII j 1 j 5e 1 a 1 1 ^^3 (jjjLa-JI CjLoL>- J^>-j3 Jl^j 

jJjJLsm ^j-* ^j-uL^e-ol ^jJijla i (j_u^jj (j^_JL>- , 2 1 -n la * a (_t^J * ^ dllge rt CjLujfc ^_ T k 

j.}L<Jt (j-oj .(^laj'^l (j-LsLi (_5-3 SjjLUI j 'I LtaJ I (j-o 41«jjil 4-La-l 1 nil SjLg.1 LaJI 
CjjLaj j<sJ La 1 2_« 'I .^."al 4_uuil Cjli (jjjLaJjl (_yk. 3jjjj>J,I jjjIJJ'J' UJ^ O' 
Jj _' ' SjJI (J^Li- O-i uJlal Jl^Jj . aLJeJJ j_o^3 joj ijIJlj>JI j j Je 1 a I (J^L»-l 
^j-a «Lujj_uj j^?t_uo ^^3 jjjjL^e-ul JljUJjjS CjL«L>. ^j-* «U_Jl_A CjLuiS j^yj^-i^^ *i( 1 
ja_<kl (j-a (^J-J-II j-ajju (_ylllj (LjLiio jajlal) j-j^\j (_y3 (_gjjji£LII (_Ll3 La j-t-a£ 
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Lead: g«UjJI 

( _ 7 ^l1\ (j^L«J,l (J-jljI (j-a £j\S till jjj iJjSjIiHJ! ^I^i 11 Sji-j 3-iLo (_>-oL»^5jJlj 

1*1 1 ( n Llx-LJI JlJLJj . tfl—LAll J-U_ulj-<45 Q^_JjLcJ)jj1 AJL^JUU-u 1 J tCjuLujl *_L*3^J 

(jl «LLa -^ ^■ J " l_4_4 t (^-3 LuojJ l£ (J_jJl})^_Aj t^ilLa jLa-£5 c^"*"*" pLi-" (J-3^ *-£jLlAj 
i _* frjJL$ (_Jj^>-i (j^LtA (2h° HJJ ' ^ »j3I_jjI (_5-3 _j-<fc La-Ly ^^ L * - <Jt!-^ j-Lill 

i ^U"j i2_aL>JI i-<ljjl U^.tK i3_jcl_u-aJI (jlaljX.'i/l !_^3 aL* jJ.} (j^aLcajiJj 

djj^J a j i m'iILij ijj^iill j^^l^i. ^ i ii sej I (_y3L»^5jJI (JjjjI (j^.Lijj i<iLaL>JI 

(jjij^Lo (JLiiilj Cj^LgojJ I j Cj^Je_JI (jl_*_i3 ( _ T 3 a JlJ-"i i aJ jj La 1 1 4jj1jLSj 
J j i iiSij ^_ysLjusjJ\ t _j^ja— i_> I •■(_^-A (__^aL»^3j_LI 4 j i mj^jJI CjLpjJUj ^ ajajjl 

«bl (jl>. i3 La-all ^yk: Lub (LuJUJ!) (jOall Ijbfc (_£>btj jLCi j iaJLJI ^ 
jj-« (_£j-jL) ttlIIaS ^ uaAjl ^j-* 4jL>-L^>.1 a la * q ^_y^- fcJL*Jl ^J LaJB * La LJLc. 

/j 1 i<i*2l L_LjJL>ij1 (JJl_*_« ^j-* ^^3^*-^^ ^^3^" C^-J J ^3 tQ&\-L&\l\ cjLcL>- 
S j i n^j-a Lv^Loi 3Jj£Lo jLtu^Gi! 3jLc 3^L>Jlj 3jL>JI (jlaLUI ^s 3j-oL>-j 

IjLjfc t^jll^jJ [j^>- t(3 I *-iJj) cluL-ojij j i nil /- o i n 1 La I J o *" tl>*J *(_>al-t-ajaJ 

LlL*JI '"" S-lLjJI (_^ (^^Li^sjJLI 3-oLi cjLoL>- (^laLm <_>iutj ( _ T a jj-j-UI (jjulII 

(_£ 2 j \l ,^."al CjLuiSLj Jt»-j3 La Ij-JJ^ L*lJjJ!j (^^Li^sjJt (jjLt^ (jLa lilijJ! 
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iS-y^JuJI uljjjJIj QluuUI 

Jlj-3>l (j^J lCijL«$JjjJ! jl "ijJ-LaJI jL*»»*iM ^yfl l*j|jl 1***1 1 jl CiV>Lvl£ 

( _* i nj-j j i(3_j^_jj>JI) 4_ujj^£L!I jaimaJI (juj i (jc 4 flJie*La CjLoLjci 4ljl3 
jjLco-a (j_« ^ t- t - t -l U 4_L>-Lai*1 4_jjJulI,1 (J_uL>Jj (j_« * LLuL>- 4_ujfc (jyk ^sLciD^Jl 
.CjLoL>JI (j-o 4ii^cJLo CjLaLt^o Jjlj (_ji£. J I c_*j^)_2JI (_paj*2l j t~ ^^3 ^Jju 
(_yll! i(_£j_<j>JI jjjcjsJI j^icca ( _ T 3 tl_i~ jUtt CjLjj", a\\ ,JjJL>J,l aJJb ?-f^ "-^J 
.(JjJ,l ^Liia jl LjJjJ°j 4_l*i3| CjLoL>- (jjSJJ 1 2 la J i uj L^Lx-o (_H>o (jl (j^-X-i 

Tin :jri*^ftJf 

Sjjj>JI cjl^jJiiL' «lJL«JI 4*Lajl 2 »j j-p-an I jut jLL>uj h"jj1j"h < nlSJI jyuuj 

(_, i^i gJI p 1_5_j ( AjJisI (_y^ 4 _i Ir j-lc 4_j| (jiv i 3-l»- jJ^jjsJ I jjir^ull J*>Li- 
4_lS_4J J-lS j J J .^.'tt ^^ jjLujVI J'^^ JLSj i""ljLlo"5M 4~JL>. (^Ac JljLa 
j iJU^aAJl Jj i nSt ( J1^1L>.1 > j i ihII (j_« 4j1 ^J t«Uj^Io SJl^j JuJljkjI j q <^> (j_« 
(_, j r"7i "»J 1 /oja-aJI «_a (jlj- i ujJI 4ia i ul^J (jj ' ■^"■tn ^JLill (_jJI (cjjIj"h i ulSLIl) 
/j Laju (jjjLitill x_a j j i i^'tl i<| j , ..J J^t-llj jjaj>J| ( j_o «LuljiJ (jlj^I ( _ T 3 

<L*3 J ' a 1 ! (jLS Lqjjj .jjjjLjc-uI (j-«J j t i ,^.^11 ^ya i ,\ ,^y\ jjfc ^jjl ^_jj)j_J1 

.(IjjJa-aJS '/22 j <_>uL=tJ '/88) /ojJJlII Jjj^-J! t_fll r*7i~<T1 (Ja LjfcjJ-i 
«LcL_Lx-iD /c_j (j^->- <L»1^_)I *_<_ujl (j_« 4^Lll<qjI (jl Jo_a j >, ) l^l*3JI (_>>•-} JuLlj 
IJl^j- Ijujulg IjljuLo (jl j^*^l )«-*3!j (_5-3 (jSj (jlj j_' I ua-flJI (j^ -> I » U 1 1 i .Ir 
(3i:jLa "LlLlII (jjj (jjj .U*a '/I ,5) cJjlII dJJj *lc:Lu-3 fja Ji-lj (JJlaJLI (j-a 
(4 Ja^Jl 3jj) * * '^*„' J • Lii>^ ' ■ ili^aJl Z j J i a 3 (<s*<*ij " ; J i»aj| (jjl (_ 7 *3LiIlj 
(3jl *M '"' 2 * 3LLii_a (^yaLciD^jl (j_« 4_fl_i^j -^ ll " l& (j_a ( *LjjJL*JI (_^b (J o ^" i n U 
ijJlSJi>-VI CjuuLoj CjLoLal!lj dJlji j i ntl (^fl al a jj ijj. t L^a^ilj J„' ' i^a^JI £yl 
(jl_tlo^/1 CjLl« (jl (j j <i U 1 0^-*" ^' >*"' (j-* ^hj-" (^^-AJljj-uJ i(-_f3j^>JI <lc 1 '( i <•> j 

aJlj> j i n 1 jl t «Ljj_j^j>J 1 » )j1^j>J1 «_Lx-id (_^ Ljj f t n ^J o au i ■■" j >, ) i^^tl £^ 

fy^l i-L^aJlj (, «^.Utl ^j^j>J| "Lc.Lu-3 (_y3 (jl^I*MJ '"• '^ j-i, ' '^^11 Jjj^lS 

. L^JJJ (j-o JJ>J^ Mjl^^"*-" S-ii- 4^>J1jla (_y3j 

j LAI] (_, i mj'ijJI j. t i^l I jji c^jIj'iji hISL!I jl (2 I (3) j j, i .^.Ml jj i iiSij 

V I i S j I aa ^ .^ .Ull ^}j o, i ,^.^tl Jl>-jj Vj iSjjju jjl^a^a (j *-\' i-dLu 
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jj-^ LtaJI jl CxjjJIj^JI «_a I gjlc ^Ii£. lil VI I j *JJ^~ 0^-° (_7^ 'l-J-il-K- •J^J-JJ 

cjVL>JI (_p (_5-3j ...7cJI cjj^Lialj clu 13 Lo--a_L.L! 1 j cjjj£L!I (JjL^J '^-^-'Lh^' 

ijJLufcj .1—xjS^lII ( _ t jjjIj^>JI (^ISjjJI J J J I a II ^\jjz (j-a CjJl\j~u iiiS.ll I inij 
(_, 1^-1 aL> (^L^jj j J g i r~i a (^C LiiuJ JiJS ^Jj ir-iStl /ttkta (jl (_yl^. (.£^3 (Jt^- 5 
(JjAJLj ?Ltl jLJe-J *— a j LaJ I (J^Lfllb LaJ_t£,j 'OjL»^'j J>^-" (j-^ LSj-^i 
(_jl^. LuLl«_p jl^pj-ji OjU^^'j JJ^^I "I i(Cdljluj/KJI) jjjuu^21\ Jj i nSI 
(juJjLA Lufcj i(j\JLajjjJlj jujjJI (JjjSjJ i(l£LJkl) QjLia-uJIj jl • ■ olAJI i j'-\' 

. l2ij1^"m ( nlSJl *_a La_A^^>-J L_£^JLa 

Zinc :«Ulj1t 
icdlj Jl^-^j i -^4^ v I j-* -J^-j-^ S-9Ij^=> <_>^L-3jJlj LdJjJI (jfjj liJLiA 
^1 SjLful ip jL>JI oLLtaj jJLJI jl c^jl^jJLltJI jjfc ^iJj-H ty«l*JI <<u-uV!j 

LdjjJl CjLal '-»" i ul Ajfclj ^ J^flJIj ^j^l '"jH /j ■ "j^j II j i ,^.1 1 LuJLaJLl cL^jji 
-JlJJUsJI ."»l'al j jS|-T. ' LaJI ,j-a JUJi^JI 7-I^JI ,_, S3 4_La SJLlSj 4-S-lL (jl jjfc 
/aIJ7-ljJ'i/l 3 iiil-v Lljl^CjLLwiJI cdlj SjIJlJ ^ySj i«QiiLj=j dllij iSJj^la SjJ. 
i". I a. La jLcj_<j/ tjSLIj m uiJ-4r J'tH ** ' "lj.' •JyJ^'JI cr^ L ^4>!' '.'-"^".' 
(j_a ^La-^. ( _ 3 -3 4jLijlj i a la * 1 1 JjJij>JI ^_j •■ T~ (_j-*J i3JjJLaJ! 4-ajj_LiJI L^lse-a 
jl liijjjl H>!l J o «J i .1"' liilJiT .dJLJjJI jliftJ -ixijjjili jl j^a-UI tiljjjl 

<_JL-U I _, U ^<j i<Lp.L>.jJI Jjjljjlll (J-ujjJ ly^J L T*^^^ C7^ (J^J^' tdJjJI 

^yflj liflLjJ! CjLjUa^Ll 5_.Mjt VI S^j^l ^j iSLu^SLJI CibjUaxJI fjJZ 

, ,-\l ta llj fL-uaVl ^Lla-a (_^fl LdJjJI t^ljJ Ja-Jy L«£ v^jljLuJI 3^Lu-a 
3x.l_Lca (_^ dJbjJI (Ji-Juj hj^j^LlI joj-uLj S^j^jlHI dJbjJIj ajjjLJI 4jLu^5 (_3-3j 
. 4jjJu>JI Sjl JajJIj ^c I ' LaJI ' " 1 1 • I taj a 1 _i 1 n-a-i idJ 1 1 nil 
HJJu«J,l I ■*' Q t (jl_Lal«JI (jl n 1 »VI I n it JaijSLJjJI jl '"•_'!* jJI a 1 aJI (jl I tlSj 
3jL>JI (^lal-ill (_y3 Sj-;^ CjLuiSLi jIJl>-jjj . «U jLvujjjJI jljja^ail Laji Jj 

Sjucui^l Cjjli LxJJJ l(_>-3l-»-3jJI j-}L»-l. «l_L>-U-iiA dJjjJI JJula Jl»-jjj i3^L>JIj 
(ftJo-J-a Jl^-JJJ l«Gli L*LjjJI ^yJI L*ljjJI 7-^Lal Jj>^J (_y3 AL4II J^UJI ^yjfc 

/_^ Sj 1" "1 ! a CjV^L-vI£ jl ijjjj^^ (_5-3 (^^L^ajJI CjLaLx (Jila dJLjJI CjLaLx 
aLc (JSLiJ iduLa^JjjJIj 4j^_ij>JI jLjc^-^I S^LJejj A o I" -ie^ sLujjjij j^iej-a 
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ft-y^JuJI uljjjJIj QluuUI 

«ULn^>JLl 4_L>-LtuJI Si '^ I uaj\ (JjJL>J,l 4Ja i ulaj j^^Li^jJIj dJLtjJI ^.iLto c-u "^pJ 
. uLl>.| LjU^-JLc jl i La » i ia 1 1 a 3jlj^>JI (j-o SJlJuJI *> La . ..j", ^ i_2j|jja ct^J ' *-&f 
-Luj-oj ^aLc^jjlj LdjjJI d)L«L>. Alajtja (jl A^-a-sul 4^-j (jt-^- ^-> p ' " ' ' (J~*J 
3_l>.Lj <LuJji-a (JjJLx-o ^1 I j 1 1 a I j (jJjJ-Li^ jJ^LLa^l (_,lr IgK ( ^>5Lj / (jlj 

i ctoij ^i^. 4jjli£. j^e_co (j-* 3^-^ Cr^l ^ ^-i- 1 ^* d<-a-Jj ' ^J* • u] (j-« *Qjlj_l« 

^J a i ■■* ^Jl <Uj i n"t,1 <>LuJ <l La i ut &J ^yz\-L£ijl\^ liJbjjl (j-* Q J * i r> 

Aluminum '.ft^giXHl 



lAjjilal (jx. IjjjS (J-S CjLuiSLi J^J-JJ «LJI ^1 I JjJljsJI Jl mi" iVl ^ ^a-iioaJjl 

4cl_u^5 (^ SjjjJI! J-ol^JiJ! (<s-&l (j-o L*l!i Jl»j 4_uj^SLII 2al LaJI j-3j3 (jL? j<u 
3j_u£ 'L^-J-i (^^ (*5tH-°>!'^' j-1^ D' "J^J J^2Jj .Oj-iSjjj ^o-LlaaJal y-lj^-"ii ill 

jjLajj V CxjlS ^Ij ' . J '^11 <_jjL2j «^>-j.} d"i\l i^aj ijj (_g jJI j-o ^1 iCjIjJLoJI 
sJlJu liUjl^a 3_a I "i S. I I 3 i i ii i tLj SjJLlI Sjljjj tjj>" 3-ii- iJaJj i Ljjj L ^'J' 
«_<-ujjJI <_jLjjj/I (j-o /yjj gSJI jLpJI (J-l»^3^1J 4-u-mJul 3ji^>JIj (JiLiU 4-ojL2Ji,! 
(jjl_«J,l (j_o J-J-5-^ (j-C- ^-J^ l-> ^ (j-^- j L^ll I Ajk oLaljiJ-'n ill (^ j_u£LII 

4-La-i i "_'ll 4'vjj i nil (_gj^>Jj i4*\jj i nS jl (_ T ^J j^" (*3J-i- >!'^ j* Jia*" i nj J 

aj j i ii if La '/.I j aj_l1o^J| '/95 ijjjiLx-i '/4 j^=-i (_y^- cA^^'jJ^W Sij^jiil 

(3j-LaJlj SjJjJljJI dJ'C i nil ( _ T 3 (_p-<iJJ A^-j-La^Jjl CjLoI JlJcjjj/I (<s-itlj • j-j-LJe-Laj 
' La ia la a* ^J' o^ I i _ T b ^j^jL^e-LLI t>-iIaD- I i n^LLa a^_j_l«^j 2 1 jJjjuj . m>j-aJ1 (JJLlJIj 

OuusjJiil ' iu^>JI j\ii!l (jjj j^tH^ ^1 iSJjj-LaJI oLal i noil «Luj^SL!l (_jj-2JI i_)-2j 

' La a La-jJ I aJJt JlLo ?Lij! ^^ 1 i j a L '1 ualal ^LoLc j-jj-«J (j-u La-ill 4j i nilu 
1 3_Uj|jI<SL! V I <_lj^>JI d) La jJj-ijla 3x.Lu^5 [^ A^juja^]^\ (JjL9j (Ji-JJ L*ilji^ 

iSjJjUi! oljj'i/lj 5-uj^llj SjjLijSLII oLcLu-^JI ^ aLa jjj a^jj^^J^j 
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(j i-a-ljj , JAull 4_ufuj j-Aj (l 2 ju 2 3 12 jJ) aj_i_Lo^J^L! (^Lt! jj i uSal 

jljll "tcLLcoj r-LiJl-Aj-Lia^J'iM r-Lil lji£. Lo-i^-ilul i n^Al CiVI «i <"i i nVl /g-itl 

(_gjlj^>JI i -j) La llj j _i i~t I ("lip i nalj cj Lu Llo-i5L1 1 j cj uj lj^>J I j i4jiiijL>J! 

CuJi i nS^ll aL>- (jjSJuj iJaj^-iIiJIj i_2j|^JiJI (_j i ital C^so i_u>-*3 (_jjJ! (jlj^^U 
cLjlilaJI 4j^_<j>JI j j se i a 1 I (Jisejj dllij i4_Lo t_!j^Ju ji ( _ > l3j'iil •» La i ■■ l _ 7 i*£- 
CjLSLJLj-o. (j_o 4-<-!Lc 3_j-uiJ 4jjUJ! 4jjLU1 j^a-i^tlj a^uutl jL«.Vlj 

i4_uu,l A^la^Jal Ju i ul£l 5JgS a j^JmaJI i djj ^'a ^jj' 1 ajJ2il '""^J^J i ■■ jl-»"" 

«j^>JI i'l i "Lo-lj (jLp-^l (_>-^*J (_j-3j i^LilJS 31jLo jl 4_<ji3? I " 1 1 2 ■ La (^ Lai 

cju^£ (jSLi (_,i^. Liu! i iiS^oJI Ji^j-jj j^sj • jjJl^JI jijj-uLsi j_uLLi Lj-Lo (_^oL>JI 

d U , ,,lj i i^jjjjuj (J-i-3! j^c (JJjLjiSooJI CjLaL>- (_)-a*J (J^Sjj Ji^j i4_uVju 
OjJljjc-o jLLa-i (_,i^. lAJjiajJil CjLoL>- £yt ^js>-\ plj-il aJlJ-"ii m" J^j 

iajj i iiLjj-jJIj Aj-LiojJ^I cjKjLi ii ji ijjjLui^ill I /j~l<«ii (j- ^ ijJLil! /rLjJV 

OJLuu^J|jb2(l j<sj iajj >j LtaJlj A^-ilajJVI CjISLiL . .. ji i-,jl'il . , ,. ^ lajiJl L*UjiSj 
jajtill (j-o pj-i) clul i-a-lll jLojJ aJJjjSJIj CjjLJjJ^Ij Aj^Lla^J^ I CjKjIji ii jl 
.«L>-jjJI 4lLalj A^Lla^J^L! CjLoLv j-p-»3 ' j*Ji~^ tp Ltx^aJI 4ldJaJ I j (*(_gjijjl 



:MMdAll OdLJIj ^IjiiJI 4U^a« -3 -I 

Iron MMll 

4_LiILc JUJL>JI j i^aJud i^_)ju j i a^Io^J^ Ij (jj^Luj i nllj (j^ja- i nSal Jjlj L*Uij 
jjjJJI j_& JljJl^JI (jl Jj-3 J-SJ yls. jjr i^tlj J-ojJIj JilaJI ^ ^jljjVl 
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ft-y^JuJI uljjjJIj QluuUI 

{j-ClLIjus jl La '■ (_yi^. JiJju>JI TtllJi Jl2Jj ,2.^. ,Utl jjl^Jl 2 j If fjjs f_j 1 mj'ijJI 
. 3j-JuL±a (jlji^l (^ I <j < 1 <i^j 7t 1 n" 2JL>- ^^3 2.^, ,Utl ^^a JjJLsJI Jji iii^j 

1 jujlj^JI j j inL$l JIJJLi-l <_d^£Ll! jl ,.^^1 2 U , „lj , (jSUj 4jI ^l Lu£j 

5j I UBJfclj ^g j ns>\\ Jj_<jJtj1 ^43 i4_L4_AlJ 3jJ^_U3 (jjljuj < la C I (j_« J-& JlJJlJ>J1j 

^jL^JV (jVI AOitlxJil JjJl^JI /oJIjJI <j-o LJ3I ^1 4JI JLojJ ^p^ i2JbjL>JI 
JljJljsJI (J I mil ill ( _ T 3 (jLcuj^l ijr^al jJLlj . (_gjJL>- j^l (j-o <JjjL*Jj i4_ujJll 

. d_a-u i_2 V I 4j^13 ^e-> J-Lo 
j .^*tlj ^^J?EJ>J1 j *^*tl i <Lj^ I ii ill jJj^-Ld (_ T 3 ^JjJj>J1 J i^*tl J^j , ,, Jul] J 

(jl a * _*■ * i-o-S Ilj (jjjLaJJI (j_o j-sjl JljJlj>JI (jl ".(Jjij Lq lilj n_gjjjij_JI 

jji!j iSjLi-jJI Jjjuio /j all! JjJlj>JI (jl t _y]\ *->.j3 4-al Jiir'u nl j^>-Lj (Jr clj.} 
(j_o ^Lj^-Ls Lisj JljJl^JI 2_j^Lca S^Lj^J Q^J^SJI 4 j i a I (_y3 joSjtlll (jj*"" "I 
Sj I i a a. (j-S-J (ola i Jjjijsl] «Laio «L»-L»- ijJLui (jSi (*J 4jT i—uLaj njLcuJ^I 

JlJLo J-&jJI JlJJl^JI Si-I'ii^^ eJJJ J ' JJtJ Ld-i^a IjLlsl C^ajlll ill Jl3 (jLcujVI 

i(jj_i^SLII (_)-a*J *_o JjJij>JI I jj" Jij>ol (jljil ( _ T 3 i Lj^Sj aLc 3.j| pi, ii ^e-i 
' " ' ""j ' lS^' CjJSjJ! AJ-o CjIJj /. i la » II JjJoJI A jo itl (jl Jj-aJI "ilsu <j-oj 
(jj-2 j-J-3 (jrJI J>=^ aL>JI JLjJl^JIj ir^V ^'3^ ^'rPj 'j'-*-^' *J^ *i^ 
^j-a (j-k i d ' ^* * j aL>J1 ^j-* (jl ' *° /7— ^-'- a (J-* cr^ f*3~^ J .4_jJijlI1 ^1^5 21 
*I^JI (j-o (jJaJI ' tLLajj (julai 4jujI_j ijJj£L!l ja^tS (j-o (j-Lsj (_£j-jj>JI jjcj>JI 

ajjoJI (jJI jl ii^IjiiiU ^ >&>II jjj^JI ^yJ] aUJI jjJl^JI J^^jj. Lu>2j 

Jj^e_a jl (jjjLo j (qj i ii (jji (^ i_A»^5 ^1 jl n _ul2jj| o'j^' Ct^ pjUail 

I f^yO (J^l 3jLc tjj^-i (J^J^SJI ^j-« tj^-t-« jl Jl^a c^^" ' tlx-aJl ^pJCJJ .j o I n 1 

pl^JI 2^.|_L»-3 ^ ^yjj^SLII (j>^" (\9±" JjulIcuj j '/. 1,6 u ot^r SjL^li J '/• 
dLi >La irjLoljiiejjjjVI ^ LuJl^o lilj .S^^jsJI 3-JLc: t_Jj-aJI dijLxoj ,j^ 
al_»JI jLLsVI (jl L £>J *J>»- pl im'iVI t^itj (jl (jt^SLj j iJjJa-Lm dili (jl 
.cLcl^Jl JSLi JjJl^JI lr SjijL^ j»_>J-I' (jl i n'tVI Sj I i a *>■ 1 ^j aall JijjwiJIj 
(jjl_«_ll (j_a 4^jl£ /ai.jj-'LujijjjJ I flj^Lca^a (Jl3 JjJoJI Jl>-Ijj (jx. Lol 
'/72 (_, I r Lj>taj (_gjiajij (4 I 3 r) Cj_jLj_L3.L1,I ^ g'a-dAr- (_gj1^>,jj ^-y,^ 3 
(3 I 2 7-) iJjjLjL^l^JIj '(_, iinULjJLl, I j\ ^jjji'i/l aL>JLj LjLp-l u <i i n_i j JjJ->- 
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1 1 2 jj 3 (3 I 2r) 2 Cjjujjijillj i JjJ^*- A 70 (_ji£. (_gji*j _>«->• 1 <*•->• _9-*J 

«U2jGj*_a CjLuil *_« J_)Ju>. a60 (^l^ t^^ijeJ taj a l^qjI ^jI (JJ-4-l t _^_x_l ^L>- ^-Aj 



Manganese jnnftn^t 
4-C.l_Li,3 [yi J o <" i n j J-<kJ id_oLj]l CjljJLill (j-o I Jl>-Ij j-jjjcil I j pju 
(J_oLc I Jl^-j j-Aj iCj-^—lSLII (j-° (jialseallj 3j_cuS2l JjIo J.g,i i n oS i . J i^aJI 
' _* I LaJJ (. SI j'tl (_jj^pj| ^^3 (Ji-JJ Vj 'j gxaJI CjLlUx. ?Ljji . U*'a 2 j ? Ti 
4_uLut-p CjLoI jiejj-ul <_jL*j jliill (_, i nj'tj-ll ^1 JlJt'ii nVl I J-& J-p-*J J • «Oli 

(jj_iL!l 4 i at i"i (_yJ! q^j^SLIIj jujoJI (j-° a20j j_ i-Lje-La '/85 (_gj^>o 4 SLu i » 

Lo-i-L--vj .TiZ-lW i _J i a II J (^JjLiaJ! JjJ^>JI jjjj_>j£j Jj i mSI (JjjSj (_gjLilJ 
(j_a 3_jj|j_a j-J-jI OJ^-i 4-iL^ j— lije-U I jj-a '/. I 3-jljJs (. I C C-<J uaJI i_£_jHjeJ 
dlSLcJI (jL-uaSj 4-uLijVI JL*C2?I ^ AjitituJ ii«j (j-aj i^^UJI i .lir^ll 
^JUll C-JxaJI (jl£ i'/ 12 J^e-J ^yJI j_uj*-cJ.I 3 j i n't Cjjlj La lilj iSjJjJi^JI 
^jjJjtHJl '">■ o j a ^)^» * j 'JJ~" L^aJI ^j i nSl CjI Jlj_uJ jCjIjm i nil <Lcl i <<•> ^3 Laj Ji 
j_L-L?=-iJ, 1 (jl Lo .ijJl£Jl>.VIj (jijiitil 3_ajLiLoj 4_l!lc JlJo Sjil r-LLso (_ 7 ^JI 

2^1 LLaJ AJ-LJ-OjJ'i/lj (JjjLjeJJI^ SjJlJJi^JI J-;LC. CjljlAjl X-O LjLp-i l'l J I nj 

4-aJa-«-a (_5J^- J ' ^ **•_' o^J ijiAl! 'iiuk (_r^- ^*j; (— 3 j ji^-Hl J->-3J "^J 

((J-lLlOjIj I ill) (_yjUll J- l L -^ - U I Jj I il'Cij (CjjIjjJj^J-Jj) 2 I AJ-LL -a - U l Jj I il^i (j-O 

Lai 4_j_o_aI (J-^i lO^*"' J L i J - u ^' '^J^ lilJi i_jjLjcjj .(j^ill «!j!jj-u I J*J1~^J 
a (CjjIjIj^SjJj^l) ^Jj-o «LLui (_y^- 4jLjjIaJI ( _ T 3 Jjv^i J-lL-^-U 1 Cjujj^£ 

LjJjJj (2 I (jj a) Cjjuj^j^I (JJjla «LLui (_t^ Cjl^jlj i nil J^j-jj L*j <3 I td 

.sIjijjjJI (jjLtil Jo.'i/ IJl^Ij I il VI i^jjUo Sjjla 2jI I i jt.-. ...jtj ijjJjij 
«La_Lj_i j-j-L-^-Uu «U-lC '"'■ S-Ja a ji^. (JSLi u 7 ^ J-lL-^-'lU J^>-JJ til! ji 
(J^IjjlII *t La . ..Ij i ^ji^tlll L*JJi /tjljJ j-ii^J j<i3 i4jJj 2 I j-LL^e-U I (j^LtA (JisejJ 
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ft-y^JuJI uljjjJIj QluuUI 



Nickel JJfe«Jt 

JUJI till ji£j .pl.Utl ■»■ I , ^ j ~JJ,| ^_a >Lii3 (jl itfjLia JJjLa J^3 Ol[l& 

LitfL^I <> JS^LJI Jiaj jl ^Li^JI ^ JSL^LU ^1 oJM^rAJ a^ilL 
(j^ (JSLjjJIj i<LJL*JI 3jIjj>J! <ijL>.j^ Jji^tlj ^ylll 2"'l ail I oLLi^ULj 3j-oL>JI 
jjjuij ( _p=ljx.'i/l ^JiaIo (_Jj-o r-Li^ i '1 j Mill 4cl_Lci3 fj^s I Jl»- 3-oL^JI olj liill 

. bi^tlj J£alJ SlojLSII 

(j_a JiJ^J j-AjJI Jjjjtil (JSjjJI (j-o jujuus jl jJLo iisLc^l (jl Jt>-J JiJilj 
JlJJl^v plj-il Join ujj idJ j i nil ^CLlLiLSj (_pLli! «CLojULaj «Gj^L»^5j «GjLLo 

i Jj^jLjJIj 3_LsjjJI oI j_«_oj i (J^j^-I'j cjIjLuJI oLLi^La ^^a JSLuJI j-<kj 

(_Jjj>.| (^jlaljX. Ij SjjLijSLII Sj^v^lj i^l^JI ' " 1 1 La c I ' aj ' " 1 1 j 1 1 La II a i_2^LJIj 
d j i " j 1—1 * » a (__^3l^>- 5jJjJij»JI (_p!_LiII ilijLi i ill (jLa alc (JS i"i t j .SjJutLo 
dJ-jl j i ii II (J mil n"j 1( Jo<"n ii U (JSjjJI 4 j i ii i ( _ 7 ic (_a3jjj SjjIj^vj 4_oj^£j 

,a^_.a itl aJ j-^Vtji-.l ,^lj;tl .-.MiKi ^j l; "^' a JSLu '^»n ^S^^k: 4jj^J.I 

LoJlJ-CJ .(JiLlil «CLojLLoj j-ji-^l SjJlS -i'-^>J (jjiLsejJI *-o (JSLuJI i'l j i nj j 
( _ 3 -3 J o <1 i n"t i-d-jl i i nil (j-° «LcjjiJ^a 5tIJJ (jjjLa-Jlj (J£LulI dJbjJI ' a I ■ aj 
lAMiS 3 ,^ a II J (j 1 Laj ^jlll (jJlj^l f-"-a (jr2 .>jLa-"in~ L£ 3Jj)J! J^,\j±.\ 
3j^>-lj CjljjLlaJI icLLi^ ^3 ^-i^i >-*J (*3r!-'- a >'^' 'J j J J>^' f-° U\!''' i*1 j i nj 
/j 'j j^ II r N taJ I (_j-fl (JSLuJI Jo*"i i nj dlli i_xJLaj .. L&j_i£.j r l .ViAtl jj^, 
.3_uj^>J| 5ja-l i uVlj SjjL^jSUI i-<\I c I A'tlj 2_Jj^pjJ|j 2j.j jCtl i - < I <- I ', , ^ 1 1 j 

jjjjL^c-JJ J_jJl>- Jl_uj^_o jj-* Jl^jla i *^>- a (J^ m ^^ jjS-j-ul CjLaL>- Jl>-^jj 

(_y^ (JA-jJJ! J-^j-jj j .«LlJLu^LJI icjju>J,l CjljJ^ o'""* P-a LJLh v 'J '(J^tHJ 
«_a LSjl ilia (i— xi 2 (_J 7-) C^-jl J-J^Lj_Li «_o ^Jjla (JSLiu (_,i^. CjLoLiJI l*11j 

aL>JI (_gjiajj) .(jjjLajj Jj^>- o- 5 "-*- u-^3) t — *d vdi5^ "^' 3 "-"iHiA^^' 

(_,!£. 3^Lc CjLaLiJI Jl>-jjj ijjjjLsj '/2 j (J^-J-i A3 ^l^*- (_,i^- i-La i ..j~t I ji 
(_gjl_j j^je_i^s) C^jIjjJJI jj^Jc i-a (j-o <-;-ij 2 !l_i 4j(_La_2_ILo 3Jl_i_*_i ^Lx-cl 
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Chrome j80,j£lf 

^Ir j 1 2 ii 1" -sJ, 1 dljl j i .it 1 r-Llil j-& cLcLUaJI ^^3 aj^SLII CiLal JlJ-"u ul as-&I 
4-ojLja-"ii ii U CjujjJIj CjujIj^>JI ( _ t 3 OjJ-5 lilli ( _ 3 Jj . aj^SJI i_Jj-o ^^-^Vl 
CjljJLDI (j_° &J-±£- f— ° J I oJl^vj aj^SJl ' ^ i a I I jLa .Ciljn i nil *^ils (_y3 
3jjj_aj Sj^Lgo ' . J-LaJI i . 1 1 n~Sj ^^J^LII ' . J-LaJI ^1 & La i ujj aj Sj_l«j^5 i. i mil 
3jjj^3 ( _ T 3 aj^SLII i—sLtaj j . «Ll!Lc «Lu^£ 3_ajULa dJUjij i(_pLjU 4-ojl_2_aj 
i/tjl_iJt i_J_LaJI . i juji^Jlj aj^£1II (j-o S'sjj iii jjfcj Ferrochrome *jj^jj£ 
3-JJUJl^J! i'K i ntl cIjLj^j <2jLc:jJlJ.!j Oljl j iii II 3-£:LLi-3 (^ a jicj i uJ 
ul)lj.}| 3_cl_L»-3 ^fl aJlJt" i n" 4_Lo I, ' laJJ 3ijLi!l julL <Lj£.jiJlj .(_gjLSLIIj 
1 4_i_i Li-o-lSJ I » 'I LaJ,l '"" i j a jj '"'*.' J ^K3^*' "~" ''j-^ I <j-° ^Jrt^-J SjijLU 

L^aaI (jjj ij^jjji cjVUjiI^I (JSLu '/8 ij»jj£ '/• 1 8) JSLuJIj *3j£1\ i ilir-illj 

SjJs (j_a 4 S. j j i ii II i i \ \ "i I U, i r I ia.d]| (JjL-uJ •»■ jj I j i a II j CjIjjLLsJI 4^.Lu-a 
3_ljLj_«_lSLII '"'I c I ' loJI (_yi 3-a^v JljI^S aj^SLII 7-^La^j -(jj>" (_t^ 3-ii-J 
( _ 3 _Sj Cj^j^J! (j'^' ^-"jl Lr^3 LT^'j^J^-i^' J iS '^"Hj 4x.ujJlj 2 c I j i a 1 1 j 

..7tJI 1—1 LSxl I -Sl^.1 3^.1_U-3 

J j i iiSi (j_o <_jSj_U C^jLoj^SLII (jjj-o jJt Aji^SLII jjLflJ Jlx>^qJI aUkJIj 

ojLajjiJI {jjl < ffl-.Aeja . (I £-/32) ajj^JI ajiXTj (3 I 2 j£ /.68) ^ jj^JI 

ji *> se La i " a (_pi ji CjL-uJLc 4j-us (_ji£. J^J-JJ J • JjJ-uVI ^1 (jj^LiJI (_jj-d\ <j-o 
-" La « "j . Lkj-jcj (J^IUj^uJI JlLa 4j Ji^. Lill 3_5^ jj-> uaJI ^^ jj^^- 3 ' '— J Wrh^*" 
(J^vlj_ll ^^.3 L&j^ljj Jjlj ^ISj-JI j j J l a I I (j-o J i a d " CjjLaj^£LII CjLaL>- 
(JjJL>J,l (JJLflj Q^SJu CjLoLiJI l*11j (j-o «USj 'JJ3 i-aXI Jlx^LU 3j_l>- ^Ij ^jjI 

Cobalt Albj£lt 

t(j M .Si _. S II dilji^j i r I j ' a -- 1 1 jl ^LSjjJI (jl^J'i/Li Sj^sUtJ j r-LvjJI (^J^Jj 

i'IM j mil <_l!Ll<4> irJl£La .KLuuJI S^Ll^ c^Li^t ^^ iiilj^ JUJI Jlij 

*L>JL*-a ( _ T 3 S^iSj ^Vl CjJLjSLII a jjsr~ i ii j j itlJljjSLII i_JLi^5 l-4J-aj ' 4 '" U "- 1 I 
Stellite CuJ^ j" i ii p^j (j-a ?J call SIjLHI j_lC. tiiSL mil 3x.Lu-aj (jjUIl 
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6-y^JixJI uljjjJIj QluuUI 

dJJjSj ijiLuaAll (jjij-u 3j^>-lj SjLiill Cjl_Lpm JIlo ijjjjLoJl Jl$j>J1 Cjli 

_J_& CjJLijAJI (jl JJ-SJ.I (j-OJ A \yC\ JLx^vf *-3jJ 4-<ljl.} 2jjJ3 CJI I inULiiLa 

a yM '^11 3_uiLuJ,l 3JjL«i,l » ta-Sj| _jlj_oj 1( ^ i n-a- Till till Ji_u^£Ll "-Lajlj J -^'ai 
(jlj-pJI <Lup ^ j iLafciJ, I CiLclxLaJI ^ aL& jj.i 4^>Lolj cJLijSLl! dllJL£ 

(. I c SjLc Jl^j-^j cJujSJIj . 4-iiajiJlj (jjiLaJjl (JlLo (_Jjj>-i CjljJLil . 3jJL*-o 

Cadmium ||^I£JI 

• , J LtaJI 4-jIa »" ( _ T 3 a J^a-" i n_i _j^a i4$l j i nil 4^Llu3 joj <i3j_»-a Jjlj dj-oLicJ J 
(jjl_«_o «Lj_LaJLj tJr l\ 4-11 mm ill Jo-olj i3j_uS 4^vjJlJ j ) uall LajLia 4Jjl>-j 

pj o i"i 3x.Lu^3 /^ (Ji- jj j-Aj i Laj_i£.j ^ i a a 1 1 j (^^sL-ojJlj jjJlj>JI£ ^^i-l 

i_xJLjcjj (■"'! Jj uulSLlI) 2<* I JoJI 7-I^JIj 2 ii 1" -»J, 1 (jLa'i/l oj j -«- 1 ^ aj j I j i a j a I 
(»j-lojI£L!1 tJJJ-a J-& jrnr-ial A^LajlSJl Jojjji ji CjjlSjjj^sJl (JJJLAJ .L*lljJI 



Tungsten ^nmAmmJI 

4_Lo dJ 1 1 n_) La (jl jJ^ J^il ct-^*- '2^l^J1 2£l i 1 nil jjusila (j-o I JaJl Jl»-Ij 
3j_u^ (^lalj^.i (^ (^Lill aJlJ-"i 1 nj J i/<sJL«JI T^LlJl (j-o '/95 JjLtJ ' ■ J usj] «_a 
^jj^S y-lxLaja (j^r!^- ^l- ^-"^5 C-u lauJi l ^tH v d J.'J 3 r 1 -- ciJ^Lul L^-ca 

j liill U 3'^H^-^' pj 1 ui (_y3j Sqjj gSUI Sj^-v^/lj 3< mi^/1 Z i^ g -v I j ^'Cli n^Ul 
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(jLuiUI 6u0^3 ^fl 6-y^JuJI OlgjoJI 

4_jLLoj iujcj nil jJji!l «L<ljLa (^jSLxjj . (a 3370) *> » A'j ^ jl j ,^A a u£. ( j_ a 
4 i ii o ->■ (j_o I JL»-lj "j La 3 J«-Lu 'j^- f-i^J i-dJLm (_5-!J 4jjb i u (j-o 4_JL*JI ejuhi 

. 3_ca^jJI ( j-a <_aVT 
j j a .(jj_iSL!l tGjjJiaj. «U j_oLa <^l < i nil <tcl_u^5 ^^a ^ i ..-a- i'll jjj Lol 
cjWI 3_cl_Lco ^^a aJlJt" i n"t (_ t j-J! * ; • LuaJI (j-o f I^JI j j j >u (_^a a JlJ-" i uj 
(J ^i\ SJ^JL ^jLJI lJLoJI «-k2j (_,3Jlj aJtbJLl 2L2jLo]!j 4^j^JI 4-JL*JI 
(jjLjij Sj-ji-jdl j«_iLi-iiA (_^a I j'"* (j-ic. ^ia f«3 ij- ^ •O^-?*^ 0^ i nil L$j » La 53 

<_p_« m£j_j*-I j-l&\-J£. *_« 4Sl i i nil 4X.1 < (<•> ^_^a (^ mi> Till iijj**i i"mj , , »l <>>Atl 
Jl_i_ij_S <IxLlu: 4_ol_^JI (j^ i n •> Till CiVI hi'ii ul <j-oj iCjJLijSLIIj (S-iJlajJjJi,! 
Jl_lj^Sj (J-""-!' JJtJ S^jjjtil » U*tl ( J_a|^£. i_Jj^s| (j_o J_*j mJJJI i&\ i n~a- '"ill 
(j^ ^j^i-i CiLal JljJ-"i i ul 4-j1_j^j_oj [j hit i"iH'q dlti J£ i_xJL*j . (jjij^jJI 

.. L^-lCJ Cjj1^_^_2j1j d<j^l j ilill j aI^-oJ^jI ^j^Ljla £f\ i n*a- Till Ol t^a rt /c_Aij 
(_;£ (jj ' i*a.SJI (JJjla) CjjI^pj-ulSLJ! (4 i (jj a 7-)aIjjJJjJI ' . i a» I Laj La I^jjSj 
j j as naj I J 4_lj-j_iIj^>JI jj^- .^.11 Jj^jjtj (_yjJI cluul «i-»- jttj ^jjljSJI (JjLJ-^- 

(j_o LjLjJ! JJai aIj_iLIjJI (jl i_ajijj(J,l <j-oj .^-i^-lmj J-i^l (j-c 3_tj^e-lJi,l 
( _ > Iojjuj lilljoj i Jl>-Ij j>L>oI (^ itijaj j jjia ^1 << ** ~.~ ^C ^^ iQ-iI >"jh'ISjI 
r-\j a jj II J^l <~ i ill (jSL-ija dllj (_,lr j iSj^sJI (_LaljjdI «ua "LjaLi^! y-^La • •■ 

j j i ,^ll jo^vLLo (_ya ( _ t jjL>- r-QJlSj i^juus fjiU^j (jt^. 
(jj^Lj .iLSLj (<uJL^jJj_<iiI (_, i im'jjJI aIjlJ-'ihiVI Moly bdenum /oJJl^jJjII 
jl '/I S^LiaLa " . tLuaJI (j-o 3j^sL>- pl>Jl 4cl_u^5j 4$l i mil ^Ir a^jJI Ijj^sLa 
LJijl i i n i _ 3 _a c< I o -tl t n 1, 1 ^_x-idLulJ1 (j-a 0J^£- ^-« jl ^Jl>-j ^_)Jlo_ujJLI ^j_« jj^i 
i s\ I j" , ,."j t i ^,T i nllj JjiJI (Jji^tll 3jJ9j Sjj^^ ' . ajjaJI (_yl£. /- aj^aj I . J ual] 
<Lcj i ii II CjI jj i4_Lalj^>JI CjIjjI 4_cl_Lca ^^^ jojJljjJjH (j-o Sj_ui CjLuii 

pljjf a-^oj •u^ 1 *^' ir* i>^ in IL$ ^jLjJI i_i LqJI ^ «-La "■ ^,111 iJUJI 
cjljl j i ii II ^Ij^vl (_,-a i3j_lj^ LiiLaljij-'u ill /<ujLjjJjJi,l (_ T I^. mJjjj>J,I ' . J lo1\ 

l_<kj_^cj i-Jj jl La llj Cjl_j_4_LLaJI '"'I i J "j CjLtiiil j^llj iCjLLpm CjIj^Ij 
(j^ AjiitlLiaiaa 4_La <LJLc ( _i i n't ^j\c 4jjI1j>J,I ' . .1.^11 pl^JI Lai . .. \jtj^L^ 
. Ii ) i^al] (JjLa j_j£ LiLca ' . 'It-™ ^*tl (j^alj^VI (_^aj i/cjljJI (j .nULiJLll 3x.Lu-3 
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ft-y^JuJI uljjjJIj QluuUI 

{j\jJ2*$\j 2 j 'j gSDI .-»!<* I ' .^11 ^^a 2_^JLi!| *£j3 jl£ > ct^ (sJJiJjJjJi.! ^ jijr" i nj Li£ 
i ( _j^\ i n^Lll 3j^>-lj jjmi nil 4j>ji2l 3j^>-l cjLaLjj-o 3^.Lu-3 (_5-3j d j.'j 3^^ 

(j-uji/i-a (j-a 4_lLc J i a sej Jj ijJLa 4jjji (_ji^ ^Jijijla-tl (_y3 j<ujLjjJjJi,l J^J-JJ 
i j-aj) '"■_" LiiLl^jlj (2 i_xSj^) (ojJijjJjJ,! Jljjj^jS jl CjjuJljjJjJII Lj-A (j-^-ul 
«LJjJ i(j ii o I 1,1 /<s-cLi (JJljla J-Aj j LaJutll u i mj^JI jJLi^aXI (Jj^l j_pj<jj (4 
L>- L,3-a oJ>^>-j i—iiijj '(Jj>" Lr 0, H9^ l- ^-LAi9 ' a J 2 " ct^ '— ^'j^'^ 'l_£- i '- a J 
dlljSj i ( _ t jjjIj^>JI C-uLSLaJe-uJI Lcojj-ai-j i«LlLoIjj>JI jj~- <^aJlj CjjjIjjjcII 
2_j^_lj>JI jLa-^-^l ( _ 3 -3 j<uJl-l-<JjJ,I J^-JJ '-^Jj *JL>^' (JJJL^ Ct^ *^^ ^H*^ 
«Lu_u1^>- j^3c-l& (j-* Sj^LciD i4_ujm_a (JjJLtXJ I fci3 . ^jJjlXI (J^Lvl ^ U , ..1j * 

vanadium |S$alAalUJt 

( _ T jioU,l OJ-^' J-*"'j' ' Jl -'- w 3 '£}>2jl \tXJt (_y3 ^£1 i I nil 2_£.Lu^3 Cj-OjuS Jl2J 

i3_al_$J! AS\ j i nil j_caU^. (j^a JL>-lj AjjJiJLillj . «Lu2 1 Sj I i*a3cll SJljLHI (_L-v I 
dJLjl j i n (j_° 4^loL>. plj-il 2_cLu,o (_y3 (Ji-JiJ <1»-Lul <il<t»- (j-o '/95 (j! (_ji>- 
rLljVI ^»h» (>a '/5 (j ".-"'JJ .5-Cj in II 2_JLc c!jV>LI 2_oj}Ll| c-JLaJI 
( _ 3 -3 ^o-ijL&j^aJI J o »" i nj ^LiLtS . *< a D se a 2_jjL»-p CjLcLu^s ( _ t 3 aJlJ-"h inl 

(- 1 c 5_uil i ii Uj nj<_>.j i nS al 2JljL a^j^LlAJI (»j-2j <^^>- " . " *^^ 3^.Lu-a 

4_ajLS_aj 4-13 j se la 2_JLLo 4J . I j . .. »l *^~"J CjL^ujsJI j<sX.U Jl;L>- i_Jj-3 TT^l 

,j ,^. . II a j I , >. ^ ^_a cjLqI jLja-"u nl (j-° <>J^ (<"j < L_<JL*J1 3jlj^>JI oLvjjJ 

l£j->- ~\ J->^ Lotl ISjLiko jl l^ilo AjjJuLill (Ji-Jj 4Sl j i nil j-caLl^. (JSSj 
Lai .«L«-l2JI 4_lILc CjLSj j i m «_u-o ^^3 oj_j£.j Jjj^^jJIj (jjjLaJjIj j<uJljjJjJi,LS 
2 c 1 • ta 1 1 ^^3 jjj 1 j I ^j J, ) jl a II 7-^LoLS SjjL^jSJI CjLcLu-aJI 3_p.Li (j-o 
.dLuj^jSLII ^j'-^ ala. j^ 1 ^"- ' (_y3 Ji£.Lt»iA (J^LtS^j^LojiJIjCjLjaJlj 2 A I . ,^.llj 
2_jjl_iJI j j *- loJ I (_i (_Jj^>.| j-j^sLLc «_o I JLaJLo A^jjLJLaJI Jl^v^j j 
(Jj^pjJIj <".IA , ,.VIj (j^ojiaJI jLajl (_y3j 2jj ,>..ll LjLojJI (_5-3j i ^Lujj-ujJ ! j 

i(4 i_^ La) cj_jLjj^_jLj_II ,_, j ' a ^j _*■ ' Jl a II ^^Lj-a <s_al Lai - -> a 1 1 j 
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Lithium (A^mJJI 

j_lCJ i4_uJu«J,I lii-ll j i nil (j_o 4_Ll»-o p 1^_tT 3^.Lu-3 ( _ T 3 I iia-j| aj!L<11I (Jio 
aLc ^ j a '" (J^Ltij CjJ^jSLIIj (j^^vj i nSalj Cjljiill (Jj_^o A JlJ-"i i iU «ui L»£ 

3-ojjtixJil jl>aVl ^ JjUlo ^v djljbvl ^ tiJJa^j . dljljiiitl j^hi ^ 

1 ** J J^" *j 3 . (_j-^ ^i9^>^ Ji>*^i 3j5IjjJI CjLcI LLaJlj . 4jjLJI t-iUJ^I 

.L*Ui jj^-j r-L>-j-Ilj »l_j4ll 



Minor Metals 5j*UltalljliJl**$*a* -4-1 
Antimony :^$«nmi2l 

Ojl ■>■««■ II L^jJls-jI (_ylll 3-aL^JI 2£l j i nil 3JjLc CjIjijjLo (j-o I JaJl Jl»-Ij 
t"« I g *"< < nl lI^-l jv iAjLaJl JL_L« 3jj_^-j_« 4_^-^L_«l 4^>_*_« ^3^ O'J t^Ci-iJ^^'JI 
(j^i>- (JjjeSil aL>JI LlaJlJjjt-ujVlj ll<jl m"i iiVI ^^X-ujjz Cj L<jbj_iiu] I CjI Jj i nil 
-4 I r (^_^L>JLl L-iL^aJI (j^aL-ojJI (jla 4^LucJI CiVbca j^fl Lai ..jJ^jjlII 

i(_^ol_cajJI 7-ljJlj rfJJl i n II cjLjjLLijJI J i c (_^ a j V" i ii j hjjjujjI '/. 12 

/_fl l*JJ JlSj i4-JjLo_l5L1I CjLcl-Li^aJI ( _ 3 -3 2 I o »"i i ii 1,1 (^-aLi^sjJI jj i iilj-Uj 

oULl^JI ^ 1 3 J <l,„ >iJlj 3 j<l, „ll cjVUajVlj 4-uj^l oLlLl^JI 

(Jjji-ujVI 4*\jj i uj . liili jj£.j <_iL2i<J!j U3LLaJi,lj r-LvjJIj ^^LLaJlj 4_o^>JI 
3j_L^v «LojL2_o Cjli 3jLc (JJ-S^-J (jj/La_(JI ji j J J i^aJLlI jl (__^aL»^3jJI «_a 

JUjJljILl'ilLl uLl>.| .l_2jjjj,l (3 l_*i 2 lid) Ll<jl I l~n llVI (JJJLA J-JJ-«J J 
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6-y^JuJI uljjjJIj QluuUI 

j-j-C. 2 j » j ■ tail cOJLv /_i LiLp-i J-a-jJ J-^J ijJLall I J-$} ^^j-uL-u^/I j. t .^»1 1 
JLuail^Vl u^l V^elo JL>._JJ JI_yxVl 2L±lLc ^ (^SJ J iSj^JI Jjj IjjlILj jfitLa 

c^-jLiLaj in II JJLo j a .^.Vlj ^jA-uVl (jjJJI i^jI ij (jLijJJJ 4_LLSJI j-j-c. 
.Cervanite senarmontite & valentenite '"■_'! ' j" ■•■ ' tl A llj i^LlJ^ajLLu^Jlj 
SjIj^*- CjL>-j^ Cjjso 4j >l .^"aVI d j^ll CjI j (jjji-ujal diLaL>- i_Aci (jj£juj 
t i^JLJu jl tj^^j ^1 ■»■ la i ■■ ^j-* 4_La_j_tuJ _}L*_)i (jj-^- Muni 4 i^Aie * g lLd^jlx^j 

«UjLul JJ"» <^>tl j^«i «_a ^laj 2I ■»■ La 1 ■■ (j-« ^>rh^ j ^' Ct~^ ^^^-^ L - ^JL>"^ 
j j -» i^aJ I (_i J^L^-VI 2 * ^j Laj C^jI i i"h nVI Qi^-y ^ ^-*^ ••— *tHLh?^' J-'- 
. ((^^aLcajJI jjjjjji) LLlILsJu Uaje-Laja SjLc (jjSj *— ■ *rP" 'J* VJ ^ihH? 1 ^' 

Tantalum & Niobium (f$U4$£) (sLri$i«JI$ |«<itwJI 

3JLv (j.3 (^ in •> '"ill £yi <bj-i!l v^jLiJljJJlI VLj^I ^!^l ^VLluJt j-fuu 

i Lj^.Lcj^3 3-oL^JI 3j jLJI cjljiiUI (j^ Jl>-Ij jiiillj . j^Clujm ^^j^s jLu j»I jijclL-ul 

«LajLaJI CLojLioj sQj^Li^sj JuSJIj ujcj nil «UL<iIL>-!j 4S 1 nLx-ij <GjjijJ, Ijiij 
3^-uj-u ^yfl (aLuIjSLII) aLoj-uJI Ji-JJ J .(jisU^Vl 1 .If- I 2 ta ■ uljj JSTjII 

<J^>- J-J 3-Aj t3jLj_4_<0 ^a1^>- AJ^SJl ( ili^ j L& 'uu\ \JJb i MUM jl ti J L^JI 

U^jjCZ (_yjJI CjLLSm ?ljj>.| «Li^aL»-j r ' uaA$\ <_j£Ij-oj Cjl^jLLaJI <lcLu,3 ^ 
3_cl_Lci3 ^^-S aVLj_L1JIj JUJljsJI dljl j 1 11 aJLJt" 1 n*tj . 4jJLc SjIjl>- CjLvjjJ 

aVLijiII JljU^jjIju j i<LJL*J! icjjJI cjli 3ialjJ>JI 0VT5 j_uiLcJ.ljCjLJT 

i(jj.l_«_L! 5-jjl 1 11 a 4-^.jJ «G_i^L»^3 > I jj j! iSj^Li-o S^j^jlII jljj,l JlJoI £yl 

J£_jJJIj JljjljjJI j_a aVLinJ! ( ; 1 1 . mj Ld!j£ . Ijlv 2LJL. ajl^aJl 5^-jJj 

.(JiLiU SjiJjLjiJI 3^jL2ll '"" iltalla r-LliV aj^SLJIj /sjJljjJjJ.Ij (j^ 1 11 t- i"llj 

1 j_jj-LLll (_5-Lc (_gjJL>o «Lj_iJjl^ 3^.jJiJ^a ( _ T 3^is (jujSLj (jl jii!l CjjLJi,jSLIIj 

. I j" j a> I 1 a a (»^ UJ^'j J„' Li^Lflll (JjLjla cLiLJuJ ^jljiil dJJjj . 4 iil"i^e-a 1.1 ln 'n 

Arsenic jind j jJf 
«G_i^sL>- 1 * I 1 1 j 1 1 j c I j it J Cj I J j j U (»i aJlJt" 1 n_i iiLu j-i^a-k: 7t_ujjJI 
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^^LLaJI CjLcLu^s /yi J-J-"" _J4^ liJJj f-«J '*>f^-" 4jLal jLar'u alj A-u-uL-uj! 
ir-LvjJI 3^.Lu-3 ( _ T 3 JljjiS^o (J-aL*i 7c_ujjJI Jj 1 nSI a Jiir" 1 uj l_lx>- ir-LvjJIj 
jj-»-^J «Ljl-uj r-LvjJI i_jjjij (_ T lIlj 1 1 Jj a t_i^c.jJk! j-^C- Sj 1 a -- 11 3-lljl (_j-3j 

3 mi a <|V 1 (^Ic S^LkJI ^ j-UjJJI J-Lm$? aJlxjjjiJ Li£ . JjJ^>JI JLluiI£1 

mJ>^V| Cjljlnlt Lo4-l4j*V| £y> 4J ^^uJ j^ata 3< n 1 n< jlaJI ;»!jLstiuj! Lai 

J qt'imiU j^lojX I ( _yaL^aj-U j liill (j-o '/4 isLiiaLa till j *_oj '<J^ tj- ^Lu Li£ 

(jjiLjaJjl *_o I ' *"*_'' i_j_ijj_l! lLLu iMj i3j^_co A J 1 nS_l iSj_ji- jJ! ilcLLco ( _ T 3 

4 1 mi 1 (_yl^. 4jjL>JI ^js>-i\ CjljJLi!l (_pajuj i(jjjLa_(Jlj <_uijJI «L>JL*-a [^ 
i(jixul Jji.9 31 * ' " *j P Wi9 *— itjLi-11 LiJ-l3 ( _ T 3 7t_ujjJI Jj 1 nSI fj aJug . ?c_ujjJI (j-a 
Q^JJI (_g^LajJI Arsinopyrite iTjjIj-ljj-ljJjVI j j'« tc_ujjJI v_jLoL>. j<uil Lol 
^i <-.l .j . ,^ll ^jja lj_u£ 1 . j 1 uj mJJJIj Mispickel, (J£Ljjjla LiLp-l ^y^jjiil 

(_j-i-ll liLljJIj (^^aLcOjJIj j) HIT Tltlj j J I , ^tlj jjjjUeJJIj l_^ji jJI jS^vLLo 

7c_j_ijjJI jj_Lj^_ti> I ija-ll 7c_j_ijjJI CjLoLi- (j-oj . SjLc aL>JI I Jut I J j a> I uaj 

(jj_«_o I i^aj? dJLukj ijui^.'i/l ^yJLSjj-JI Q3III mJj i(jL>JLj) ^yAjjiII (t-x^j) 

4-tjjJaJI (^ 7t_ujjJI J^JJ J^J .^^-Ijji-lI j iii<il 4JjJj (3 t_£j) c-<-c.<t-UjjVl 
il_Juj£J|j (J£LuJlj djiajiJIj (_^=LcojJI CjLoLi. (_)-gmJ *-o i^JLill 43jjj^5 ( _ T 3 

^ La-j 1 " ' 1 . i mi i_i (3^-!j 

Bismuth £i$#jJI 

mj-^ 5i?l i 1 n II j 5-t-LJaJ la 5_LjLi-a-ii>Jl ."»! <~ I '.^tl juus[lc (jjs j-i^ajx 
sLcLu-aj /j " iSiUjnJI Jlta mJ (Ji-Ja Cj^ajjJI 7-^Loi Joo 3-aL»JI CjLcLu^aJI 
2 j _■ La II i-ilj .>■-»■"■, „1 1 j_uiaj>o ^^a J-i^ JJJ *J SujJaJI CjVL>J,I (_y3j .r-L>-jJI 
j )j , ^ ^ II •_« IjuxJLa LuLc Cj^_a^_J1 aJ^>" i n 1 j . (J-ls^sIU 1 Cilj uaJej 1 ■■ rt j 
J 3 '^* '.' JJ J i"" ^ l(j mi liijLijji » Li^aJ Ajj^ojLdlj (_jJJ_)-Ilj ( _ > ^>LcajJlj 

jjj (JJjlaj . JljJLi L^-oji Jijja-*J jl i<jl_ilr (Jj^ (j^a-l 1 nil tUI /_i I J La^jjSJI 
Aj-ujjL? '/ 14 j jjju-a3 '/. 18 j Ojjsjj '/68 mj If uJ>^=J ^Lla Woods Metal 
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ft-y^JuJI uljjjJIj QluuUI 

4^vj J a ua^seJua cd-jl i mJI dJLLl . ^JjS-o 'L^J-J-i 60 JlJ^. j j '^ '_' J ' L_u>2j 
iS-lJj^jJiSLIVIj 4-uj ( j'vll Sj^-v^U fuses (jLol CjIjI J uaJi^ ■" 1 1 <a3 ,jl j.^'.VI 
2-jjJJI JjLlSJI ^ysj iL^jiLyilj J».|jJ,l ^ plugs <jLaI oblj u£ dltj£a 

(JJlJ(_o (J\ i*i /- I C jl j I As l_GaJL>. Laj 4jl___lLiJI /_^ Cjj^j_JI Jt>-3J J 

(jl_Jj_«J,l J^-jj j • (3 i_ti 2 j_j) c^1_Lljj_oj_jJI /. o i ii U Cjj^jjJI j_uj_)ji 

3jj_a ^jfc , Aj A , ^ It jJ-LX-i Jj i uSl ^j-* d 'V^J °Q '"' ^ ' SjLc ^ • _■ ■ UII ^3 £j\ j la * a 
2 «-j j LaJI ^^3 Cjj-oJjJI (jjLtA J-s-jj V aLc J*C uijj .Bimet Ochre <rjj_ojjJI 
j J ia ^Lul ( _ t jjL>- r-LlJLS L Si ua^tfll «Lji^ J i a -> J Lx-ilj 5j >l Lalal J„' >1 "V 
Jl>-jjj ^ i *-» A 1 1 j i_ijfcjj|j (^^aLcajJIj jj^LaJJI CjLoL>. Jila n£js>-l\ CjLoL>JI 
CjI JulaJj-Sj £f\ i n*a- £ul a oJLL^aAJl CjL«L>J 4_L>-Lu£i_a LJLc Cj^_«j__J1 (j.}L*_« 

.SjJl^LSJI oljlaJI 

Beryllium (S^mLi j«JI 

(jjJ jj i aLa-ui jo-lj_i j^_e-»- VI .}j_oj_l! Laj i J>j_oj_ll i_2jjlj Llo j_uSJI 
a^_ujjj>iJ I <_p (j-oJ-J (3^vi * r\9rri>Tr *— - ) '- , ^?- a (J-* p^- 1 'jo '^ J-^J lJt!- 4 -*" J uaj>.| 
t_ij i"i a Jjjjl OJ-^ *^*IJ Cij-iJ'- '.^') U i ' "~ '*-'- a '^^■J- 1 ' '^*„ ' - ' 3 a ' *-*i>^ 
aj _i lj>Jl CjK_iI_i.ii <j-o '-r^J-^' Beryl (_Ljj_jJI p!>Ji <j-o I o fr^l^j *j Laiej 

5^ j jS 'L^-j-i (jJ^-j o^_. ^JjJ (j2 j j t ,^.All t_ijL2j a^jJjjJIj . aj-lIwIj 

iA^j-La^J^/ 1 ^l^- 'J^J-" *— ^-^dL? tA J3- ' " '"" LX' (^^ ^ J (J^-* -1 -^1 ^OJ^' d "^ (J-* 

3j_SJLi jLlaj di!i J£ juj jji /<u 2 . 70 a^jIo^IVIj I 85 , ajjJjj_l1! (3^L^) 

lLLSI j i ii II i_i inSj 3-4^ («3 U- ^ '(JmjJIj Sjlj^til ^LlILc 3^jLS_aj 2 iM ,^.tlj 
4S_ i mi jLLc_ij ' ^ jal A" rt CjLjvjJ_j i~>l ^,^tl ijju^ (j-oiij d jlr m^L>o > _ 7 ^-I1 

ijj_iU I j -_- 1 " 'j aJijlj-LijjjJsj Lffb^Lco i_jjL«j-^iiLo (jjjLaJJI j«_o a^Jj^jJI 

' . J LaJI ^j a I sej tiJJ jiS a^jJj_>^>JIj . jj laj I |j 2^ I '.^.11 Lif>-LlL>o A ru<-> ( __ T J*J 
a^jJj_>_JI T-i^.a'ilj i4j ij i nil «L«jJj v /I i_i_uul 2_cLu^3 ( __ r 3 (Ji- Jj j CjJ^jSJI (j^ 
'"'L' ''"'*•"' Lu -tl Lr^3 ' ^ ' - ' a '' 3 T -. '^*M (jjLjJ CjLcLu-o ( __ r 3 tL<t>- Jjl^S 

3-uJaJI 

mJJJI (18 12 jjjj 2 ^J 2 (Jj) (Jj^_jJI (jJlj>_o j_<k iAj_Jj_>jiI jju-a^ (<ukl 
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A i mi -^Jl CL_j Lj Lo--^-ll! 1 jjjJej-3 ( _ t 3 LJLc J^-JJ J . jJLill (j-° '/•Si— lc (_gjHjeJ 

Tellurium (fLl j$JmmJI 

*_a a Ujj Lu 1 1 dJLjl j 1 11^ t 4Sl j i ullj 4_ljLlo-i5L1] 2<~ I ;,^.tl jj^Lt-a l j H a (jju»-a 
4_^cl_Lu3 Cj La 1 JlJ- "i i ill AUj^Luil ^1 j<u . J Mill L^JLsivLi jLlx-! (^jj-lo^IjI 
,_, *^'^^J 7T'-^J-"j3t!-*^' s^LIoJIj jj^IjJI CjLaLx-co CjVLa-a ^^3 3_aL<fcj (_fjj>-i 
j . 3_cj_£La 4 j j U j sLuLuijS CjVLjca (_y3j i^^lj^jjjjiJI JJJ < V<tlj JaLLiilj 
4-JaflJ Ij L-jJt jJl£ i£j^>- 2M j-i-oLl»JI *_a I Jl^cILo d.^ ,Utl ct 3 ^Ljjjlj'tl J^J-JJ 

(j-a (jj£jb 3-<kJ '(2 (Jj <( i a li )>) cl^-jlj-j-SVLS (jJjus _0-<fc <_*-<fcjl] Jjjji-O /«-&lj 

J La - Se rij • '■!.' ' " ' U" L ^'- C ' X^ ' * ' *°J ''jlj-* - '^J- 5 l - :: ^ >, - 1 '4-uJL*XI (JjJL>J,l 
J j I Je-J ILj (JjjLjeJJI 4_lSjj ^Lijf SJoSIlU <_<j-u!j|jJI (j-o jJLai aujjIj"iII (_,i^. 

. Ljj^-23 (j^La-JI (j-o (jJa 4jLa JSL! }LL->j 67 (jJ! 3 2 i . n Li ^;j gSUI 

Magnesium ($£«■«■£ Ul 

^j-a Oj-±C X— a 4 "iS J I I n ^ (OJ [J-«J i MJJ <-^->>3~^ ' ^ A JJ I n if U.1 ^_pJU 

(_j-& l*LIJLSj i^jjIj i^tlj CjI^jLLiJI 4£lLu: ( _ t 3 j-;Lp *-<ij Cjlj (jjS3 Cjljls 
t_j£ ju±& jjj ajj i ii if Lxlij . «Li>JI «_a Sjjill c-J taxi (_yl!l ( _ > l3ljX.2l ^^3 2-°J2 
(_d^Lj-ulj Jajljji ->JlJ-"ii n" Lo 'JJJ <^~ttj tLoji^jSLl 2 1 J 4_ujj>JI i"tlf I i.^.11 
3J-£>- ^1 CjLaLxj-3 (j-o L$-i3 t-JoiijJ,l J-;^. CjljUJI £y> ^j^»lA»"tl ^3 ajj 1 nif LU 
«d»-Lv (_yi^. (<sJL«JI J 1 a -» J i(J\sr 1 n'Cj^U SjaJ Mill cCULLil I j la ' iSj'CIi h^UI 

AJJ I 11 if U.I CjU^J^i (j-O l_jS^lj (_JJJ! Cjjl^ji^-Ul (jJiJLA (j-« A^-UJlicUl ji^ (jjO 

i_tijJb J-Aj 1(3^-^1 3'-^ J Ct^ CijLajJjjJl (»L>- AJLa-"i 1 nj L«S . (3 i tiJ La) 
^^-jLo J j 1 nS I liJLLaj . ajj 1 11 if L1.I Cjujj^Sj ajj i nILCll Cju^j^S (j-a Ijolr 
jj-a I j J i*a rt Lxia_)i j_a ^jjju (12 JlJ 1 La) l1^ji_j_ujj_j f- in 1 a^j i nir LaU 
(j_a LljLuij^ S-^Hi L5 J^l CjjVLijISL!I ^K dil j£ i Lj>iLi (^SLj jlj <jjL<aJU 
« a^j i n ir L<uJ ljj_ca_a Aa-u_uL^aaJlj ajj i nir Uj JlJj^IS 

(_g^>-! CjVI «J I "1-AJ J 1 11 if Ltil J^L-iiA Jl>.| 4Jj£e^^L^-CjJ^_li«Jl,l (jjijlij 
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Jj«i iii'llj (Jj^'j «LLuaJl CjLc I LiaJlj daLLs!! 2^.Lu^5 cr^J (_>-aL>JI ("i i<i i n^l 

, d . j , u II ^3 cjjIj_l1«J,I J^j-jj j . > jol'llj J^.^H SjLoj ij'C i nil ^j^Sjj 

LaL3 . (_fjjS 2jj L>u 4jn frl ji (J-CJL>JI Llli ( _ T 3 J-&J 1 1 jj I y a j I K i iiLtla Lai 
(j-CUjj-cuJl j^Xuus ( _ T 3 Sj iViia j_3j^c ( _ T 3 3 jLc Jl>-^-j3 jj I "c 1, 1 J-^ ilLj/ Lail, I 
2-lj I n"ll, 1 oLlII (J^LflJ (j-a (jjSjj 3-<kJ . 4jJlC.LoJI 2jjLl!I J»S&jLqJI (j£. «L!uIjLl1I 

j j i n'Cl (j_a 2_<JLc 2 1 1 n t (_, I r (_g^^>J,l (j-Olij "'W j-° <— i Lj_jj_>^JLJ 3JLaL>JI 
LiuLa^JjjJI J^L>.I oLlUjl! 2j*_l1j 3jLc (jj£JLi£ j^Lull fj-iJI Lai -^jj ' "'"' m 

jl (_j_iLij_j.il j J J » ^ H (j_a «I_>_L__I (J_lJL>J,! 4__ i ulj J i (_£__>_<j>_ I __>_*_»_l ji 
i_. ,„<? „t\.« j<.-.j (ji^(jlj . ■nj^...»AI II jj i ii^i (____ tbjLsJlj Magma L»_».LU 

. 4_l_ __jLa^JjJ_l (___ CjVLsJI (j-a JJ_£ _-- a^jjjiJlC. U ! 

Mercury JjgM-jJI 
i2j_L»JI 3jlj_>_l __L>-j_ (___ ^L-L__ J-j-jj _j JJI ji-p^aJI ji-JI jji (3jjj-II 

1 3c ' *~« 1 1 J (_^_t-£i>ij1 (j_a i ufcjJl ^-4->- <0La1 Jij>"u ul /q_A| (j-a (Jlj 2 J (1)^ J^jJ 

LaJila (JujSj (jjjUl (J1_Ll<uJ! (jJ_)J-iII (jjAjfc __ r Lc (_£>^><J.I aL>JI jI j-mSLXI 

j » L^a j a 4_»^L>- j_jjIj^ (_y3 Iju* (sJLUI (jje i n_) joj .(jjjj_)-JL> LuijLsol jti^. 

«LbS 45jji (_5^Lc ** i^aAJlj i_jji jJI 4-iL>- LSju «-a-j" i a a jLjeJ «LLui (_ji^- t>H>" 
(J J j" i ii" oJlj* A q i I 1,1 4_2j^_L> (jl (j^ /<iji_)JI (_,i^.J • LiJ^jjj «Ll2j 4-Oe-La-ml 
J-LflJI Aj-ir' i ii j j . L^Lut&I LgJ dJIj La L^JI VI Jl-uI j i nil 2 gjjJaJ LiLp-i 
Cj I jJLaj_ajJLl I ( _ 7 J& t 3-A>-lL^ Lfcj_LC.J 5qjj gSUI Cj Ic Lll^J I (_y3 liUi i_xJLjij 
jLieJ (j^ VjiJ (JjJLiiiiLI 3jLi£ (^JJJJI (J 0»" i nj 2^ I '.^.11 (_y3j idll^ILajijLJIj 
( _ r ^ CjLaL> V" i nVI (j_a '"'I * 1S1C j^jSj-II '-^LpjJ.J iCju^LiJI (_paJU (^^ «Lll 
J <"i i nj Li^ i2jjj^>JI ."»l<~ I 'uLal\ (_y3j (jl ii nVI "-j-Jaj 2jJjijj-iiJI CjLcLu^aJI 
•» • ' taJ !il i L^jjLaj>J jj>-I^jJIj (jAxJI (jLtjiS s^LLs (_y3 j-a^-al (^jSj-II JLujiSI 
.j^tjJI dLa (^3 Jo»._ail j^KJLi ojL>ol Jjij LaL_u Jj in^VI I JLA 
^_4->-| (3-^JJ t ^-ir i zlJ-^ 3^3 tjul m i nil (jjm_a (j_a j^ujjl -^ 1-^ * ^ ^j^'-^" i ■■ * j 
«Ll>-^jjj>J I j j i a « 1 1 (_p (_y3 (jJjiJll I Jufc J^>-JJ J ijlill (j^ a86 (_yi^- i_£3i»j 
.2jjL(JI jj*» LtaJlj j U-lLI I i". i n'tlj 2j^_ij>JI jLa^-al (Jila 4 n I" -^a j^ie-i^a (_y3 
CjljJLa (J^L>- 4_L>-I_<ji 4_Ljl_a (_LjJL;tA (j^ in ii^ Ji^ jul m i nil (jl ' 2j »_' j 



Uranium, Radium & Plutonium |«$ml$ri$LJI$ |#$«MljJI$ (t^Mltj^JI 

j^xJu Jjlj 4_i aI-sHaVI jlj /<u I898aLc j IL u~i j II ji CjjLLuIj^jJI Aii- £y> 
Jlju ^IjUo ^ySj 1945 aLc ^i-I — c,? 6 ^ Luuijj-ui ^ <bjJJI S-Lllll 

La /aJL«JI tiljjf <j^- <_3jJ>Jlj JJLUI Jo- aLIaV! j_L> j . aLjI 4j}11i dilj 

L*i!j o^J '^iJ^Mj^- ^j^la^J 3l_pJI sLlal ^a Jl.a jA!" J a j^alitll I J14J 

icLajLoJI ajI ,>.-.tlj cLuJlxII jL&Jjl ( _ T 3 (J^ 2 1 4_cuSL»j J a '■ itaj a! i"^*" I L^>-J 

.4-ujLuJI <_>i>lji:}U SjjJJI ^aLkJl tlJU,Cml La I jl 

(j-o LlL> 450 a) I" i n"t ajj^IjJI (j-o <^'j-^ 100) i_al juil (j-o o^i ^j. 1 ' " ^ Md^L) 

aj-uIj^jU Tc-j-i^alj 4"mq it I ajjjIjJI i_Llli jJia CjJS^JI *-oj i(ajjjIj^jJI Jj i hSI 
3j-a Jj^ 2LjjjJ1 (jlj^VI ^ fljUaAJl i^jLW: i-sLi^S'l Jjj (^J^l 4 T uui'^l 

. 1939 aU^ 

1 4j£ IS Cj LlaSLj J SjjJiJtA Mm M tJjiTill «Utlj ajjjIj^jJI x-^lxj LoJ_t£.j 

*_ci^jj 4jj jdl 4^LLaJI r'LiJl (^£Lx-iJ . I J_; a joS^cjJI (^^-4-iJ SjjjcjjILo j^c 3jjj-a 
(_j-ljl (J-cLio ( _ T 3 (- 5.UI Llxj^ljoJI (j-a «Lu|jIa i "I <_!^-l>- ( _ T 3 aj-oIj^jJI jJLs 
. LaL>- d * Mil a Cj uj^^j-u 1 (j-* 4_iL9^U «L)L_uj^>J1 (j-* 4S_j_4j_u 4^jJaj LLsLx-a 
235 j 234 fj-A, i4_a_Llie_a 3-Jji o'jj' "^Mj a 3tH ' J3t!-^ O' i -^J> j> -^' (j-°J 
(jlj_<iiil!l J-»-JJ J . S-tjijIaJI (J ^S ajj^j pl^j'i/l jiS"l J-A 238 a^uIj^jJIj . 238j 

3_jL (j^it; ,j^: I ijl.^a (^SUj Vj I: 140 3-yjiii L« 2.jjUt1 ^ 238 j 235 

j^LLaj (_5-l^. J i^aflJI j<u (<u i^j^l 4jj jJI 4lxl^J I Pj^jIla ( _ t 3 i"iI<h" i ul ( _ 7 J-!t 

235 aj_lJIjj_JI jl Mi'r'tl (j_o ajjJjj^LJI jla (jj£Jbj 1940, aLc ^^a (_,! o<a 

j '^''1 Jj-^J 5" C 1 -^ (j-°J -Sj-a 4jLo ^=-9 ^jJJ' Sjill Jujiju Ljj a i a^a 
. 1942 aLc: ^ tU j j i a --" Jjl jl£j SjtoxtaJI ^ I juk ajjJjjjIJI 
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ft-y^JuJI uljjjJIj QluuUI 

J I a^_jj^!LJIj aq * ^j i^a Ha a^_j_j1jj_jJ1 7-^L_al (j-* L-ljI— l^o 4j^?e_) LX 1Jl>- 

AULiL.>UI ^^^cj^^a olJ_LLl ^Lp*Vl c_A£l ^ 2_al_LbVL> AjjUjSjjJI 
( r K A.^tl 3_uUI ohLJLill t^j-o) CjjLi^JjKJI (jj-»-a jjjju j-ojJ.1 (j jLjL i' ^^ 

j j 3c <<•> i _ T J3 J i 1 i i"i" ill ^jjjt-a Jl>-^j j . «G_j_4_A| «u a^jjIj^jU ^>->-i M J-L^ajfl 
jji Li^aAll CjLoL>. (_yi^- 3jji>J,l Jjj^^jiJI U^*.' Lr^J t — ^'j^^'j d<JuL»--y-L.Lll 

. cLuJjlU (J_jjL>J,1 ^ya a^jjIj^jJI i <j_u^jj *-^t>- ' a clanJI q ^aLdD^Jl ji (jjjLseJjIj 

(jljj^il Cjli aj-j_>Ijj-jJI J j i »L£| ^Jlj-o (j_o J-i& J-lL mi" j II '/**-' caJ jGj 
jl (^j-ft-iill j rn^>al CjJUjjjVIj j L^aa» j(| (JjjLLujjiLlI (JJjla (_Llo tlLuusJI 

jJLtj . ?E_tl . . .J_4^>JU t _ 3 _LjJI ((_£jj£ aIJlA ^1 4 I I n t) CjjIj^SLIIj ijjlLlJ-SJl 

uLJo (ajJ^j (_,-3 Lo (jjjLjtil! CjLoL>-j CjLoLiJI ojufc (j-u 4-iLuj SJs^Lc Cjjjj 
. <tjjl£j_JI CJ I JJ fl I r~l 1, 1 (JjJLx-o (j-o C^jjSLj (_yl!lj ijJjlj-1 

Titanium ^^miUmJI 

4 jo it a I Cjli I U^Jl «Uj i3_aL$J| 5^1 I I nil jjlo\1c (j-O I Jl»-Ij aj-UU-uJI J-pJU 

aj-ljLLuj^j^JI dijLjjji Ji^o 4^1 j i nil (JLa-o lJr a^ . 4jjLijSLII til Lc. LLuaJ | ^^3 

i_Jj-3 3^.Lu-3 ( _ T a LoLa^jl ajjjLLuJI JljU^SLI ^La dU j£ . A^^LLujj^^^illj 

3_cLLca ( _ T 3 j_ui «_aj L^i^ aj-uJij-JjAIj ajjjLLuJI JLu^i d'Cjj i u Lai . aj^SLII 

q] j^so 3_jjLj_lSLII oLcl m^II JUca ^j i3 ;N LaJI 3JLILJI » UUI iTjIjj! 

r-L»-jJlj i_2j^>JIj aLsJJIj rN ta II CjLcLLi^s (^ ij^^ a -5tH^tH^' 7"^L°I 
(j_o 3j_j_ci CjIjjIj ) j i a -- i (3^-°l J^J • "^J^* 1 ^' CjLc I '"^11 (_y3j 2 A I . . ^. 1 1 j 

(_^J^_l L^Jj (LuLLuJI) CjljjijJ^xS Ajiir'n n" "-fj^l^- Lj£.Lu^3 A^JjLLuJI Jj t nSI 

(_gjjjj(JI ji 3jj^' D>^W j^-*^J .«Cb^Lca ^^a (^Si /<sJ (jlj .(jjUI (Jj>j tl>^J 

.Q^LII 4xjJlC (JjSj j I 
^j-SJj cL_ljj_i_u^_J I j 4-1^ ge J 1 1 j «UjLul jj"^ (^oJI Alajtjd i _ T b a^jjLLuJI CjL«L>- 

cjjLUVI cjLoLit£ L*ilj )«-oj i7c_ijJ,l (J^ «j i H^U 7c_L-aj V I Jl>. 3j_l«j^3 diLuiSLi 

i3-Jj^cLSJI SjjLiJI j j se i a 1 1 «Li>-Li-iiA S^iSLj Jt>-JJ 4j >l .^"aVI el i^ll Cjl j 
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ajjjLLuJI (JjLjla j<uiij .(^Jalj-iSJI (JLoj (_5-3 uLL>-ij icQL^a^j j^_iL>JI (JILa 
jl ^j-i fl-i uJlj (2 I (J7 3 -r) C^jLclVlj 2 I ^ ajjjLLuJI Jj i nSI ji (Jjuj^JI ( _ T ji 

(JjjjJjJI j j"hj J .^J I nKIl ajjjLLlUI ClKjlji ii (j-O LuLui-p L-£j\\ llUULLuJI 

CjLvjJ (^3 3jLc ^UjSLb ^uJjla Lx-&J a^jjLLuJI CjLoL>- &Jb\ (j-o CjjLlwIj 
(jl_3 aLc (JS uU J . L^a-Lll (j-a SjjLiJI j j Je i a 1 1 Jix^>o sLul «LlIL*JI 3jIjj>JI 
CjjLUVI Cil_ui£ <j-o Jsl SjLc (jjSS J>Uij-u}Ll 4jJI .^11 JjLjj^I v2jLui£ 
cLu-uiaJI ^^3 I Jtx>-j ilajLUVI Jl^-jJ Vj ./oJL«JI jj-o 3.3jJij*_o (jlaLLa ( _ T 3 JL».jjj 
(JjjLLU^-u.1 (j-« *>rh" '— l "-i-^S-J "J L **Ji 4_cSLlj iaL>JI jj-o ^ i se ia.ll *\ i n-v^l ( _ T 3 
5jJl£.L2JI SjjLcJI jjiaxaJI (j-o f1_jj^ 5^3-1 i a II (jjJj>JI iliLoLi.) CjjLjLi-l^JIj 
I J~ljJ J ' ^ " Jix^>o *LjjI (jjL«Jll oJLA L^-La J i a a '"' (_ylllj . . .Tt-ll J^LsJI (JlLa 
V CjLlxS (^Ls'j-"^' (J~J < — >'-i il 3 J ij^*.') PlJ>"ul (JLajJI ^ La «jj i«LuLSj_JI 

Zirconium fi$rmi$& jjjl 

liljl 1 1 11 II (j-° J-i-" J-Swoj il iS-oL^JI 4$l 1 1 nil jj^sLlC (j-o I iaj| JL»-lj 
. . ufcj-icj (j aSLu-i i n I I j ^-l'l ^ e-'l U j A^j-La^J 2 1 (JILa ^jj>*\ Cj\yi£ *_« a^jj^S^j^JJ 
( Aj-ujfijj_)J I j JSLuJI (j-o (_j-*j) ^5-o Coperit Lia CjjIjjjjSLII S'v j 1 1 » jLWij 
L^-al JlJ-"ii 11I 7e-u3 (_ylll 2 iM .^.tl SJljIij j 1 i ' LaJlj ( _ > i>Lt>-5U Sj-fJJ 3-ojLSxj 

SlSLj-l^ aJlJt". uu lilt j^ i4£.j^utl SlSSLUI (Sjitl SuJLlII »U^tl oljjf ^ 

^j-a ^j a L3&HJ t ^_j_4-11 i J LaJl <Lcl i <<t ^3 (tl>3-^>djj JLjJl>-) (jaS_o\aviAj| 

a^> V" 1 n_) j .dijijVlj (j^-j>-j 1 nSal x-a \jj£ A^jjji^j^JI -Xxla jl t_xjljjiuJI 
iliLcjJill ."»!<*! '. .^ I aJ^LII (jj^j_j_)-tl i_JLi-3 3x.Lu-o (^ I Jaj| «Glii jiiJI 

•*■ jj'j ia It q pi La^JI t tS1j-«j 

aJlJ-"i 1 nj il i4jjIjj>JI iZllc I LiaJI [^ I iaj? ajJ^ JjI^S (jj^jj^JI 7-^Lo^j 
AJjb La J^j (_£jljj>JI . <jU1Ij jjlji'i/lj illL23^aJI 4cl_u^5 ^^3 jlill Jj 1 ,S\ 

7t_uj Lxji i^jjlo 3^-jJ 2300 i_L3 Jl3 (jPJIj iIjls- 3_JL«JI Sjlj^JI iijL>.jjJ 
A^jjji^j^JI cjujIjj>- jLix-ij . Sj^S-o 1 755 4->-j.} J^ic «Gli (j-G^ioJI j^i,-^ L$J 

ijJ^Ljjlj ) I nS II SJlJJljoiJI L$IL«jLiL«J 4 I Jl>- juJluS J^'^ -SAX-S (J-«IjlX-1 OjJb 
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ft-y^JuJI uljjjJIj QluuUI 

3-Uj^£ JjX. SjJLl 3j_L«ill (JLm^ - ^' p JO il l p IjJl J>J^- I (_y3 J-0- d .LU. U ^yJj^SJI 

J^s-JU dJJi J^ t_LJLtJ ii Sjj to II iii^I C^sJ JLCo-l Sj^J iljLa. 4-JLc 
( _j_Sj > j ol'illj Sj-iii^al) S-iLoSj CjLjjjJIj *^LLaJI CjLcLu^a ^^3 Aj-Orpj_jjJI 

(jj^jjpl : Lo-& (jLul /jlijijLA fj i in^jJI ajJ ir-io'q aj-uj£jj)JI J^j-Ijj (j^- Lol 
(jj^j_j_)JI (j-C Lai iCxjMjjIjjJI (jLp.'i/l <_>iaJU ^^3 ( _, o i aJ (_gj-llj (2 I (j£) 
( _>«a^i.'i/l (j I CJ i3_jjl_Lll jj as ia-11 i_J_c.l ^^-S Sj_L.<-i-a <. i mil Jl^j.j.j-3 
(j_o 3jLc (jjSj-jjJI j j I i " J j . C^-J-il j i " (jLLiJjIj QjLiLfcS^jjl CxjjIj^sJI 
(jjL«Jll (j-o j_u£jl 3j^i L 1 ' lr> LjiJ(-a (jjSjjjJI (jlS U,j . 4-ol£jjJI ' " ' I JJ 3 ' »a U 
C-UJ aj (jlll ijjjilllj J£li!l J-aljJ<J 3-ajLHI Sjui ^ 4J 5-ia.l ir-il,l (Jjji.'^l 
' " i " a J (j-C 4^>oLiJI (jLj^jJI i.i nljj ( _ 3 -3 j\£jjj <AJLs i4j 4jjL>JI jaic-LaJI 
(JjLjjijJIj CjjLUVIj CjjIjujJJ (J!Lo itLLtaxll jjjL«Ji,l (j-o ej^c *-o 'JJ~» LaJI 

JLojJI /_^ j^j_ii! jLa_JI j^Jaljji (jJI (_Uv>ij J^ L*-l«^». LjJl (Jj . \-&julLj 
ijLa liLlJdj .(3JjHI (j^UIl idjj ^^k: LjjIjI^V «bj^JI c^u-o) *bj^l 

jLajVl (JJ-o Ir i.j . irjJlllj J2III 4jLc <_,_* ^pll 4j1LLUI JLajJI liilj 
. Aj-Ojij_jjJI (J^Ijla /^Lu^ jji^rio f«a_AT ji'n" 1 4jjl Laid I 

Monazite Writ jLl$AI 
Jjjijtil dSjj i ii (j_o oLvljiill (Jl mli nl Jii^. jj Mill SjJjJ.1 3ju,l i_Ajjj 

lCjj|jUjJi,l (jJiA-O Jji AJJJJ I ill! I Jl^J jJuUZJS (S-Alj . (/70) AJJJJ I illlj (/.30) 
JLi UlSI ^j_« I ' I n ' 1 SjLc d la 1 " -- I I AJ-jJ J ' nil CjL2_i_ujJ3 ^j_« L_uL_ul I <JJ-Il 

U i "j'tj-ll j. t i^l I Cjjljujj,! jjjju j . '/. 18 j ^Jjj-iia jLl ij^-i 7-jlj^J lAjjjjiUI 
4_j£.Lu-3 CjLal Jiiejjjil ^jjjji nil T-^Lo'ilJ . . Sj^LlII 4_ul3j2l CjljJLaJI (j^ j_uSj 
r-L»-j 3-C.LL^j 5 A I , , ^ 1 1 j 3_c.l_ijJ|j i_aj_»Jlj i_j-La-ll (j-fl SJljJlX. ijT_>i-l 

2 jj) gSJI ' " 1 1 c I ' i a 1 1 j '"'l_j La-iJI 
4 o t nl ^j_« fQ^iiJ UiS /jJulXI 1 JLAj . Jjjv^_a LaLula 4_jjujj d olS LluljujJi.lj 
JLojJI ji t 1 r Jalj £u II JLoj ^ i nj'tjJI aj^ irO aj ij>JL»-IjJ (^3 IjLa. JjJl^e^ 

.»Ij>j i nil 
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jj*_i]| (j-o (Jjij*jJ i _* mi-^JI aIjLJ-"ii nl (_,i^- J^">J (jLjijVI (Jib Juiia . (jijJS^JI) 
j o"n nlj tj Mir *_<-uLill (jj-i!l J^Li- "^1 2 al Ult jii^-|( (_gjjjcj>JI ^e-ill ^1 

(jh-»- 1950 j»Ll ^^ 1880 j»Ll <j_o S_yj_&Vl ^ JjVl j^jl! Ji-u («tAJI 

4j<jjU i^j3 y\ <LaLxh fJjjlAl jij^uJI i— alj Tii nVl (jlSj , i <t\t j" , ,,VI CjVjjla 

• l_£jt£ j1j£ <-iJl 

x_<j,LlII Oj-2-I' J^L>- u-^\-Luz}\ x-^>X\ ^ ji^iil (j^o^jJ! i_l!}L£L-oVI 

-L gjl^ jJj^ (_Ul 77 j Mif 
.(^jl^i^ <_i!l 230 jj-oUII j-*i>J.I ^ J>flU (j-a^jJI iiJM^uV! 
JIa 03A1 950 ^1 1 900 ^Lc jJu^l\ ijj* ^jUtl jUJI aJM^J jJujI 

.1970^ c-c^SLa 

i3-la1cJI ^Iji:^! 3-aJii. ^ 3jj jJI SJsLkJI <_p=J>J o' Lot_)J <jl£ diljd 
(j-o L&j-j-c i_j_iLa_i 3_jjJJI Cj^LcLflil (Ji>o ct-^* - iJi^ 3 cJsj /_x2xaj (jJj 

a^jjIj^jJI Jj 1 iiSi (j-o Lila 37350 (j_o aj-u!j^-l1I 77LJJI ^j^** ' J^ilj i4^LLaJu 

j-a ilLli ^ (^^L^Vl s ,M„tl J*J < 1970 ^Lc LOa 20500 ^1 I960 j»Lc 
2 K iiu ulc 3jLj}JI rLlJ^I ^jLc aj hj;jjJlII tt lm"tt 3!."" tj- JM-s^l 

(j^ > mjlll *_oj 1973 ((Jjf ( 2>-j j > mi~i) j-Jjj^I *-r ! > ::v J-° l - :: ^J- :v ct^' 4^LLaJI 
> I j " 4_«j^SLII jLa^v^lj -L-LjLm-iSLH jljj,lj .M 1 nllj . Ljj i 1 11 (j-la tj^jij 20 

/tj_Lj (ji «Ujjaj(J! cjLsjLm (j-oj .jVjj 03^ 19,3 t_gj 1 1 nil L^>.l1JI Aaj^ 
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iS-y^JuJI uljjjjlj QluuUI 



Mineral Fuels \*diaj\ *£t$lt 4l£» - I -W 

j'l La^a (j-o J ' '^* 1 J 4 » mi 1,1 j_i^3Ll«JIj ajjjIj^jJI l j r c (_^±2 (j-o I i o K" 
Jlajj CjJl^I ^yilt JijJS^JI (j^LtA j^i ^^3 \j U" , „\ jji ,Jj^j i4jjL;LiLaJI 2«IUtl 

jf jja_SJ,! L4JL1 4aLkJI i_3jj>3 iL^Jli 42LLJI Sijj^s jjj tialiaJLi (jLuJVI 
(<s-j ia! 1 11 -v^L! «LlSLj_iLSLjJ,I 2£^>JL ** la ;"j *> cjLcuj 3^£La ^^.a LxjI i^ <ilr 

CjL_uljjJL CaIo '"j I J tSjLU ^ys\^>- (j-« 4_U_uL_ul 4_CoL>- CjjL-O (_t~*~*" ' " *JJ " 

3jl_«_L! La 4 jo italj ^LiiJI (j-° L^J j'-'-' 3 ct-^* - ' * 3j^j ' jj^l" ur^ d j*j^ 

(jj^II <j-o Jj^l ' fl-i^alll ^ (jl^ Ijolr 2JaUaJI 2_aj_«_a 2j| Jj j -J^'j L^31 li 

3jJl^_o i)Luoi Lij^ (cjj!£Lj^) (_, 1 nt^All • ^j 1 iJ-LdJI ^£La Cj*~^'j '""^ *-jL<-iJ! 

LjIj dJJi ^-3 ejtijl dJSLlj 1 1 LaJ? 4^j^J! (jri^: ro mi->JI SjjJLo ^ (JiluV) 
iii iiLuj (ji i-cu 2ijj>J| (_ T i^. p 1 n-»Jl SjjJLo (ji j-j^.1 il i4JLLvuJ Li!Lje-a 
( _ 3 -3 joj .4_lj>JI SjJLlL) 4£^>J| (_yl^. 3jjJil,l aJJb f_j tj mj licjjjJ! ^-Jj-o ^«-a 
1 £ I I " 3_lj>JI 3j_SJI (jLi (j_LajLfc) mJJlII^JI /aJUJI (_JLa j Mir (j-aliJI (jj-ill 
CjVL^o ^^3 4j^JaJul CjLej'ill LlJIjjj a 'I Lalll JlJc^. jj>-I ^1 /n 1 n> (j-o J 2j " 

SliLiJ! SjjlHI jl 43LLJI i^gl^j^JI iaLL> <-mq Mi^^^oJjJl^SLaJI ^1 t_j>al 
«_L«jaj 4^LLaJI S^SLa * ~ 1 1 1 aj I jJsj 'j 1S1C xjjiLUI (jj-^-M j^>- 1 *Lv joj . 4jjIjj>. 

j-jL-uJ rj i^aJlj '"'j LtaJlj 4 J 1 ihI^Ll«J,1j 4_u^SLILs i4_ULjjIaJI A^iaJI ^y».|jj 
^j_a «L*2_LL?e_a j (fel ^ 0^ ^h! J ' j J*- 1-0 ■ ^*j 0^ TcJl . . cLujJLI ^-;tC d ^ mi^i 1 

. 2 ii I" -ie-a CjI jnj'Cj ' ^j^"~ LiJlj '^,'"" ^ 2al Utlj ^ Jjjj V S^UI iJjS dil jjj 
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jjLwia l_A^>- 1 Ji^^U jjo^wi «LuJm_a _M^_aj 0juu£ «Ljjlj_i1d j i\ i*a rt 4j9I Lalla 
SJLljj 3Ja}Lc. 5 al ta llj 3.>U,! (>\_i (jl (tJ^aAijD (ju J-SJj -S-JjJJ! S-sLLJI 
i - 1 j i ,-. 1 1 \cj_uj *_>j-a X4ijSjl-4^LLaJI : «LuVI 3J ^L«JLl (j-a pr~'~( i uJj 1 1 i fllaJ^J 
2 _. I i c jl (Jj-2-J LuLa 4jJJlJ(Ji,I JjJ^aJI jlj-a (_,lr (Jj-2JI I j \j ■ a a La lilj 
.(_>iu*_a ( _ T jLj_«_Li (J-cLaj jj^. 3jLi£. ( _ T jfc 3JsLLaJ| I j ic /tljj (_ 7 jJI (Jl^lL^VI 
La (_L£j -Ct^r ' "^1 •— ''j- 5 ^JJJ^J i^jlr ( _ T ji La (_,lr ^ 2 ■" Q^j^SLII CjIjJlS 
^_iLjJ CjLjj^»- (JSji (_3^- I 3 1 J k* '"' 4iji jL«3 CjIj jJI dJJj (ji jji liULufc 

(ja (^jtj V 3JUJI o J-& ^ (j il L$-jlc J i a -> J ^ylll ialiaJLa i(jijj^SLII jj,,i<? 

4 ii 1" -^J, 1 CjljjJI (j-u La Ltj i"i i a La-ilj iSjLtl «jjUfl (j-u-a-i 2j iSjjJI (Ji-l-i 

CjljjJI (jl-j ^^vjLiJI (J^LaiJI I J i "I i "i 3_uLl<uS SJsLta (jjl ^ j'a i^jJS (j-a 

.(_,miKII jLiJIj Jj^j-JIj js^cjUI (^ J^-JJ La J-*J 'U3d>^-" (_j-^ L«£ 

2_bLSJI K-LljJ ^le L&pl liJpj JL3 ^,111 t »|jw)iiill J^SLII tiJJj jji ,&jtiJI 
i4_a-!jLJL!l (jLajal l _ r ^ 4-uLiill .iljll f-<J^-i T^L) (je. 3jLt£. J-*J hJUlLui^U 
CjjJ,I Jjlj j i«.U,l (_y^ *J-^JJ C-r^l-J r' - ^ 1 jLj-*-> CiJLS ^jlll (j^La^l ^j 
(j_a I j j i -- i ^ La llj JLajJI (j_a ■ " 1 1 3 j la <jjj>u 4-oLijJI S^ULl dilj d<.<.oj>o 
■ "'I Sola i ajlSgjj n_g^>JI i_a^LiJI cliljLc (je. L^Jj-t-i (j^-°^-" (JlVltlj (jru'll 
jo-3 i ( _ t jUI L&ljJLx_a «L_uLjJI S^m L^J(-a Jl2j2J SjIj^vj . U. i i U jJjj -I LaJtll 
La-a j_uSDI 4jjl_Li!l 3ju,l Jl2j2J u^jSLJI CjIjjjLjj 3jIj^>JIj > U . , >. 1 1 ^Jlji 
Q^j^SLII 4 in, h tLxlc «Lujj^£ 3jLa ptJuJI Q^SLJ (j^jvj^pjlj ^j-La- , uSal (j-a L^J 
^^3 i_2^Lli.VI f_j \ r I aJSj-lj «LcjJjj 'pl^Ji (S^tAllj ./o^till jjk i-dl jj I jj'a 
(_gjJI (j-ajJtj Zj\j->J\j • La » ■ >■ 1 1 CjV JUla ^^3 j<iJ i^j^l CjuLj^II Cj Ldxa 
^^3 i_2^Lii-VI /<s-J i(^yl La llj JLajJI (j_a 3^u^ 2 j U A I Cjjso Sj^ajLa ^" ■ a a 
f-j-LLlI ^1 i^JJJ tiili J^ i,jJ5£Ji!l (jlaLla ^ S.jj^j'i/I v^j^jj-JI v^jIjjjIj 
iTtjLiJI ■»■-»• A 1 1 . .. L&j_j£.j 5-ijLlo-i$J1j S-taj iiaJI <"«! fl-itaJI (_^ i_3^ili.Vlj 

pljj'i/l ^^a I j " j . .. j J <^>* (jjJI 2jj ,^.tl s^UI (j^ t_^pj LuLjif /a^tiJLa 

(j^j^SJI : ( _ t j* J Jua Lie 4jljjI (j-a Lj/Lj/I jjSJij (_5-*J A99 (^1 '/95 (j-a 3Jljj>JI 
(j^jj^Jl 4 j i n I d-itj LaiS 4JI (_y^jjij j i(j\ja- i nSalj (j^vj^pjJIj (J1>-j|jJlj2|j 
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ft-y^JuJI uljjjJIj QluuUI 

p — **' <_y3 jj_!jX)l 4 mil J 

If' 



p — all ^^ j^-a-^jJ-iYl A i r ii'i 
^^Jl 4_i 4_^5EjJi,lj jcjjajjjJI CjLlLj-»J 4 j i mj^jJI Cjlj_iii!l (jLa alc t JS uijj 

d j i ii i ^^.a (j a all I -2 . 4 i ii iljcJLa S^Ljj (jjj^SLII ^ 1 1 ii t /_a S^u^J! -I 

LjJjljj '/89 j^c-i (_,-!! (_j-jj_ij-SL1I (_JjJL>J,I J laj ct-^* - '-i : ?i>-^ LA**JU^y^' 
^LlSI TTj^tj (_ylll S^jI u~t I ^IjJ^I 4 1 1 ii t ^^3 (j^aJLul -3 ^^ axil (JjJ>-a jl-i^J 
. Jj^v^U oLsoVI (_yJ9j I i n'tLalLa Litaaj ^.j .Utl ^^s^LjVI jjU ^",11 CjLiLiC 
(jJI (j^>-j|j JlJ^I ( _ t 3 ^j^^'tl gj j i ii t Jj^aj ( _ 7 i>- 4jjIjj>JI 4-<i-<JLil !_j£ S^Lj^JI -4 
^^Jl Jxaj (jj* js^ejiJ! (_yi 4_>^L>jJI (_£jlbe-a (^ (j^iiiill -5 . */4 , 5 (j_o JJSl 

-7 .S-iiLdl 3_ali£Ltl ^ SjLjJJI -6 p ~ A t| pljjf ->>».l oj-uiIjjJV! <Ll3>o 
(jjJJI (3*^1 ^ 3jLj}JI -9 .3_jjJJlI! JjJUJ.1 ^ jLjjJlII <ta-j.j ^ i^Hitl 

3 J i n^j-U jljAI *_o J <~ I *" 1 1 S^vjJ fjJs (j^aaxll -10 .-j Jail ,jjjI£L*JI <t>-j.ij 
j_uJLUI «^>-j.} (J-uLjjlI I j iiaj-1 J I I j*Ji"^ aJlJt"ii m" Cj2 Jjl1,I dJJj <_p i<1»-jJl$1,Ij 

->IjjV| 2l*jU! c^JlfTj .=»tjL5eimV! SjiiLi L4I0 ^yJjVl 3jujV|j .a_ujJI ijla 

14 JjJL=tj 3-LuI! 

•/. ^jj^JI 

io,u 59-47 

i'Ii nLoHa j^g. l1uLL>J 68-59 

L*JLj/Liio CjjLLsJ 75-68 

"LilliJU «GLvjJlJ (j-LajILu 91-75 

iruLol^l 95-91 

c^lj^v 100-95 

p~- aJ I i_uj ^^ ij^ijSJ I S j t n"i 1 4 Jj jl>> 
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,-jLuiUI 6u0^3 ^fl 6-y^JuJI OlgjoJI 

^j-a ' Ujl^ ("_>£■ ^Jl- 1 ^ 9-A jaJl ^j-* 7?J-^~ l ' " ' '-^ ^L>Ji uo_fl_ul J I CjjXJl (jl 
(jLljJ.1 jLc. (j_o 4jJl1j-o t'Lujj^SjijJLj'iil jljJll jojjiI I feU£ (j 1 taj c^-*-" jlj-ll 

L^jLjjj^j. (_gji>o (_yll!j 3 jl<^«tl oLJ^j^jijjLj'i/l ^1 (4 ju iiJ) (j^jijaj^! 

/- 1 r (_gjJLa_j iJa-flJ II jl Jj^-T-Jlj .lIiIjJJI l*JJj (j-a 2 *«■■ I •>>« jIJl^.1 ^Ir 
4l5LvuJlj SjjLiJI 4jLoj_o si! Lj-Lo (_p iOujjj5jjJlJ2| l j H a ij^jS CjLcjx^o 
Lai j-j-JI (j-a r>itj tiJJI J-SjII t-cjjauiJI .U_.IA.tl \jjbj . dl)j£ Sjli^tlj 

J^j3 SjjLl 'U <"i 1 int .tdjLA 7-~^3 CjLlLulJ jl .4_JL- A^xk-L^s Coo Li-£!_U-a 

___,JI Jj^eJlj (_£ I 1 a 1 1 j j-j^SLlJI J_aL_a (^ 4-cSLIj i2JsLU ji.^. jf .}jJ3j£ 
«_il3j_a (Jjj («-! JjljCT-JI (_U^5! ( __ T 2 cilcre-Lilj . SjjLill (j^ j_u£L!l LjJ CjLiX.jj 
«Ll>-^jjj>J ! oIJlAI Mill «LlJL~. tj&lj "" llji U'.tl «LJL«iuJ Cj^Jjjj (Jj ijJJljsJI 
Jj^^Li I itjca.? Jj-S3 ..US a (j-CJjl ^1 CliLj U'.tl tiJJj (JljMi-l ^Ir CjJLcLjj 
^^Jjal 2 jj U ', I t _jLS (jlj i^gj JajJI j^£. (Jj^sju ^j^i-^l (Jj^jj ' wj '^**^ 

,2__JiL]l ^^k: 2_tiil| 

Jj^^L JjLoJI vi *"■ aV| LoUj jjJj 2j^3j 2ji>L3 tjLuj,! >Lio i d\x&& 

ij^^j^l CjLujjj/j ( __ t 3 [jVI 3jl^vjJi,l 2jj ,^..tl 3jU,| ^^a dijLjJI CjLlaSJI 

2_lJ|j_l^>. .2 jj ,^ .tl s^UI l*1Jj LLL (^ (j^>-jijaj'^lj (j^jj^LII 3j^j l*11jl£ 

2jj .>.«ti s^m jj& 

•f-j-i (_5i^- (_gji><J . U. A Til l \ fJ a 3j-ui LcIjjI (jf ((jjijj^j) j<sJL«JI I d ifujal -2 
(jaUl Cji nnia jl (^ i>v) __j i .il aJJI ^^^ j^^jv 21 (j^lH Cji 1 1 1 na _j^ j^^^Li. 
J< A f^Js: S^Lc: (J3^ -i(_>Xl liUjj 1 (J^ jij^K) ,j 1 nl oLiLuJt ^ j-Lii.'i/l 

«l2;l2j>JI i_uLaj ^ujLII (jLjL* . jiuoiiQJI a 1^. u 3ju2jla 4_ujjjSj jjui oLpj.^ 

(_L^32l JlS^jj (j^>-j|jlli!l j LtaJic (___,!£. (_gjijej aLc (JS r"ij) . U ^ T 1 1 jjLj «UjL2JI 

, . U A ', 1 1 ^j ,>>*tl 
ijjj^pjil ^ j . >* * 1 1 ( J_ l ^5 2L) LilaJl ^^^^A ^^^^jvjj ^ iixilajl Jal i ii'itl 4_u^dL>- -3 
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ft-y^JuJI uljjjJIj QluuUI 

CjjIjj i3_uLu jl t^JKSjJl^p. SjjjiajJI SjUI ^ Jl»-jj (^JJIj (jj! 45 jj 26 

•.^jJLlII ^jtill (_,lr (JjjSJlII 4j^laj <Jjj-cbj jJia dlli ^Ir j 
(jALaJl ^^3 i m i n^pJl ^ la i ul^j 2jj Jajdl ajLil Cjlajso /a-ijJill (j-ajJI (_j-3 

J'C ni (^ (jLij£j (j^j^£LIIj (j^>-jijJlj2I (jl jLn^.1 ( _ T i^.j . Lx-Ajjij (j-UaJtj 

i_l!Lui (j Ll <a-L^a*ij I L-J taxi (jil j-a^Ls tC-tXi nwll J-i^. 4_JL-3 **JJ ''*"* *— >Lpj-° 

SJjjjjiII L^a 3JL>. ^1 3_lL-3 3JL>. <j-a 3-sU! tiilj J2J ^ SLSLuISLlU <jjj Lc^j 

3-LaJaJ I (j_a L>-jL>- Ja-dJl (j_a (j_9^ La J' ^JJ <>-»tl 3jU,l (.d^tTu 1 1 La a 1 1 la 
(j_aj ii -i ji ii^pJl SjjIj o~n ni £^c <bdU dJjuZi dajt-ila CiLiLiC J^Li- (j-UaJlj 
(jjSij Laj 2jj iJajJI S^Ull j U . ajj . jjJD V i La j i i a I i _* j i nl, 1 (jj^JI S^Ljj /aJ 
4_tiajJ! jj-» ,^.tK 4_Lal_utA jjjJej^o (j_a L#J ■ La j asj La ^1 Sjja^JI ^1 daAi (j-a 
2jj ta£ Lai I jj" 3.}LUj 'iyJJ 2( I Sjjjt^JLi (j a » j 1 1 I Jji i uJ sLjlaX. (_ T JkJ • ^LlLa 
Jj-a^i]! (jSJj i^Jfcpj CjUjj^j jJj! ^1 J^tOJI Ja-I>a (^ La^ Jjj fj 
1^_l>.| /■ o i n La (^Jl - jj~» LaJI Ai_L^a^_A£.j t4_uuj1 5jj?t^Jl (j^^j /a3 . .^ a"< i na 
(j_a I J » '"i « (_£JJ! (jjjLtJI 4SjjtlI,l CjLu^j>JI Ji^o <-^J->- «iJjLH-^' Sjuxa a-l)) 

(2>c JLaj (_L5j V (_L^-ljJ,l dJJj JSL! aj^UI (j-aj-II jj JL2j j iSjj^JI jlj_alxJ 

JlS 14 (JjjjAJI ^ La i ulj ' ■"'! i "I j 2 II ^)^- *,' o' >^_3 i La^ej jl 4_uji (J^jHI 

. Lij^2j 3_uj, 14600 j I 1800 t>u La r-jljjj (jlll jLax.^1 <_>iu«-i ^1 v^jjLil 

) ■'■■'- (J^LlII (jj-ill (jJI djL>-lji i U * '< 1 1 ,j^j ,^.ll ^lC (_Lua2l SjjJiu Lai 
(j_a CjLjj_i^Sj|jJlj2| (j '— ' • I /. I o t U j-uia^tlll (jSLal 4JI L&^aJtS (_L«j^aj 
tlAuIaJI ( _ T 3 3Jl>-Ij SjuiLJo ijJLcji i"i i njl 4JI £yl jaX.jJLi 2jj Jag j^ CjUoSLa 
2jalr Cj LUs \j^i£. I i-LILlA (jLa JL>- J£ ^Ir j i J c I eu 1 1 dil j JlLa CjjJLs. (.Jj^p 
HJ-i^lj_JI (^ l -^J>JI ^.^"J aJLc I J ' a i VLa^vl i_jjkjJ,l liJIi lr L^IaLvj L^J 

I J j 3 D>^-i ta-^' t3-^ 3 ' - *■*' ^)^*,' ct^ ^J' CjjLlII tj/js 4JI (Jj . L^jsoIjj (j-u jl 
jl SjLjv )t_uLb j*_a jl 4jjLu1 j^t_i-aJ1 (j-a -ilj-a-i I iisejuajQ tSL*jjj\ jl i La flJul 
' " 1 1 2 ■ La 1 1 /_£ (JJLlA 4_uojj/jJI jiiejuaj] Q5SJ Lx-iLa (_Jjj>-I 4_ul£jj Juiljji 

. >L-ol (j^L^jj JaLiJ L^lLc aLs (jlll ^liiintl 
(jl 2 ^j La * 1 1 ojui J-Jajtj La^a (jLa iJliLUsljH^VI cdJj (J£ (jg. I orj (jSLIj 
(_y3 (J^vjjJjI '/. 10 -7 (j-a i_u^ S"ll «L>-J (_,lr (_gjir>o 4j^L»JI 3_uLI,I sLp.'i/l 
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(_£ jJI oLsoVI liJIi Liij l_L& (j-o i4-La /. I 5 - I I (j-o aU-JI Cjj}-!I il^^tJ (j^ 9 * 

tcxIdI^jI (^_iU1 *-dl!i ^jji ^j-* •(jL^-'-" jj-^- 1 ■* ' l^J ' ^ * ^H^- tj- i -^^i ' f-a ^> j ' " ] 

(ji jtJSjILU (j^ (jLSLl 3jj Lai] I ojui CxJe-i-a ^J «Lti (_j^Lc ' (j-^jijjj ^1 4 j < u i ( _ T 3 
«Lj_l^j 2l 5j_SLJ1 ^ lr pj^-« ji (3 ' " ' f a u '"' Ct~^ L? '"'"'' a "—^i^' J4^-9 cl)^- 1 
i_jJL«J! ( _ r ^ 4_loI i nl, 1 jai&jjaJl CjJL>-j l ^tH v O^' iioL>. _JJk La (j nSr (_,i^. 

x_a Jl>-^j (jl Lai iJr Jb^-j\JtJu 4-jlIol ul Cj UL ^ se g j 1 ^_ r l^ 4 jo ' ""'' tfJufc JJ 1 LaJ 
a! Jiitii-u! ^1 r-LbeJ V S^Lc jLillj . L<fcjL>-j Jl>-j3 (j' J' '"^jLH^' CjL<.g--yTJl 
r-LlJl (j_a Ij-ji^ da ■ " >' «L^-LlJLa L*l!jJj t sLa. ljj-~ i nV <Lj£.Lu^5 (JjLu/J 3j| 
jJs «Uj£j (jf tc^».^L9 ^.^, ,Utl jLill (J-coi (2>c SjljI Mill 3jj kill I Lai . Jj^pjJI 
2 j i n't (j a fl -» '" <Jj-p- i3j^jtaJI lIiLcjLSLILi 3-J-ii-ll 51se -^H jUtoJI oLj-a (^ I Jj 
ipl_2JI ^^Jl (j^sj-ij lIiLcjISLSI l*1Jj Cj^a JLLcj i*Lt,l «Lt^beJ (_£JJI ij-La- i ii£zl 

(>_j- ni^Vl 3_La Jlx.Lujj . jL^J^I oLus =LlL>o i^jJI ^ olaJI ^ ^Jj ci^p- 

3jIj^>JIj i La » i a 1 1 j-JJLj (J^Ijju j i L^J^a Jju CjLcjISLII dJJj (Ji^>o *Jaj (_jl^. 
^^3 4_ui!l slj^v^l (J^jtjj Liiajl ^1 * i'i^I JaLioill (j '-«;.' Lajjj iU^jSjJIj 
..jLc. j^Jlj Jj>u (^1 2CUXI Sjjj^jJI CjLuLUI 
(JLLlU LuiLuil L^-La iCjujj^Sjj JlJ^I (j-a lLj-lIJ- l j r c SjLi^. -yJL.ula.il jLiJIj 
(^ Jj^IjJI «_a I Ji^tla j^jtSj (jl Lai jLc JJ*J .(jLlijJIj (jLj^uJIj (jljjijjjlj 

. LaLaj Ala V i^^i« j| i«Li£ Luli jl itfjLiI 
..S 3jLjL3 {j-a q\ i ii i^Ll ^j^jJI ^lj_a ^ a J "» I -r~ <iK"i Jjfc dlli Jiju 

SjiSLoJI (jl Jji (jSL! ..|^jLa j_j£ jl lJj^ lt^ t*-W^' ^,<i , Vj VijJI j ^1 jl2ocI 

(^ 3 l-^h (^ Ljjjj iJa-aa 4lLkJLi jljLa^l ^yk: j i n'i n" V jljll liilj ,j-a 
. L^iLuii-j I gl-ua-j i \ .^.»tl ajLiiajsJ S^j^Ulj i3^L^JI Cj Lc LLi^aJ I (j^ JjJjJI 
i_jjLt=jl]I (JjjLlU aJl2j (_jjJI ^^LtAjSj^Liil diLc.LLi.aJLl jJjJI I J^* /TJJ Jl2Jj 

.LS* 

JijJSjJJ jjLcgja ( _ T ji /yj^jJaJl jLiJIj jsjejillj Jj^pjJI (jl Jjill 4j^5^L>-j 

f. 1 1 j 1 1 cjLlLsx. (j^. 3^>oLLll 2jj ,>..tl cjL^jJ.1 (j^. SjLjx. jjfc (_g jdl (_g^i>JI 
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ft-y^JuJI uljjjJIj QluuUI 

(Jj^JLjJI j Lac Ijj jJLlj i LLu L»S JljjljJI ^^-l^LU ( _ T 3 CjjJl»- (_ 7 j-JI q^J .Ml 
^^JS (Jj^p-Jl JjlsLLa ^-tcl <j-« i_La_i_uj2l (^j-tfaJl 4_iiLa_L« j-ljjlsj 1880 ^Lc JlJL« 

.<JL*]| 

4-g-uijJlj ;»j_ujj_<JI (JiLo 4jjJLul ^jLjtl,! till ji 4_ujjti,l jjJSjJI jIja (j- ^ 
(j-C TtJ-'-J (_y-^' j I U uiJVI SJsLta '.(jLc^J 4jjjJJM 2al taJI jl i^jj^jjjjjl JlLo 
-(2>c 7^-2 (_^-!' r-LoJaVI iJsLkjj aj-uIjjjJI (J!Lo ^ LuLJl (jjL*J,l 2_'j i? jl La "■«! 
Jl-ls-jJI (_5j jJI fj-iJI jjfc 235 aj_lJIj3_J!j .2 a j a >JI (jjUll <bjjl r-LaJJl 

238 aj_lJ!jj_lJI Jjj^o i>^-«d3 i5j^L«J! JI_p»Vl ^ jIU.V.VI ^^ jjLSJI 

SJsLlaJI *-LpJ 233 aj-j_iIjjj ^^Jl (_£jjJI (J-cLiU /^ Cjuj^jj-O (_yal LaXalj 

.8, I 10) 238 aj_lJIjj-jJI (j_a Jl^>.Ij ^'j-^- (j-° I 3 j^ ** J j LaaJ I i^ix-i (_jjJI 

. a L>J I CjJ^J I (j-o M-Laj_i 1 4 (_gj Ijj Laj 3j Ijj>J I <j-o J>>- ( I OX 

Ceramic Materials MjaJt 4 1 $6 -2-tal 
Kaoline (<>J$ttJf ) v ^— aJI JtiJalf 

i3_jjL«_lSJ! till cl i-LaJI j_loLLc (j_o lj^»- Laui I ) loJlc J a La 1 1 ) pju 

j_a> jl i(j-\JjLSL!l (j-o L^Jjj (j-o '/I0 (_jJIj^v (_gj^>o ^LiLo 4_lojjJI I aac .^tl'a 

cjLcLLc^JI i-^Ls- (_yJI I Ajfc itLcljJi SilSLj 3j>" 3^-Li-ca ^^a Ijl>- 3-aLa> SjLo 
cjLjjjJIj ■ U I U 1 1 3x.Lu-a fjJs 3>iSLi (j\JjLSL!l J ml i nj j .3_uj^SLIIj 3_l9jj>JI 

(j^Jjl S, I lj n'l i ni oILll (j-o Sj_uS *l->-JJ «LulaJL)l CjLjcjUJ,I i— il i nS 2 /T j i n ill j 

/yj^j diljJLill * j 1 1"! aj^LII ( _ > IuJjjJI (JlLo ^js>-\ CjlcLLci3 ( _ t 3 I i>ijl ^Lk jjj 
<LcI_Lli3 (_i I LJa-jf (j^JjLSLJI Jji-JU j i5-Lj-taJI jljllj (jjjl LaJI CjLcLu^s 
i2jLcl_Lca (j^J i(j;j-i.2?l i". 'i o mV| f-ljjlj i(ji»ajVl (^JiJ^ijjjjJI ("lip mVl 

jjl La U ,j_o j^p-tj a>jJI trjJjKJLa <K tiiti Jj^j .(i f lu,»>L]|) (jjIjlUI 

(^ «LaLii^l ^L^ Litjp. i(^j lqJI ^1 ((jj-LLaJI (jAtaJI) aU-JI ajj/I (JJJU j 
5-jJLj-LaJI 2 o K 1 I i '» *j ->■" j j'a (j\J a ISLI L> 4"no . n"t Lai . j. ,"if (j-olill (JJ-2J' 
aLc JSi iiij (j^JjKJI aL>- Qi^-y J l c3-"-*JI Jj-JI L&Lulaj Kaw-Ling (jlII-jI^) 
i3_j^jill| J^ljg. d U , ill «j «LlLuIjj>JI jASejuaJ I /_ii jjjvjJ.1 jl ■ . ..1^11 (JLso (j^ 

; I j i <vi jjj-^ 3jju aJJt (Jistlll 4_lLic («j-JJ 
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2 j 'qj— >JI ' " ' I JJ J'^H (j-o flJLcl itaJI Sj^jt-i^/lj CjljLjJI 2 ta i ulj J -I 

oLlII oJlj* j_ljLjj (J fl uil ^^Jl 2jj i n"il, 1 2jj .^..tl (^^Lta-^lj (dLooJ^SLlI 
( _ t jjjUojJ! «JJ>JI l - r ^JJ^ L#jl "-^P" (j-° a ii- I ,^."1 1 S^iejal ^jjQl jJjLxjO cUajL^JI 
AO-LioaJ^I CiKjIji ii (j-o LuLuiJi i_x£jj,l J-Aj i(j-djlSLII ( _ t 2jjjJ jLu-uLLII (j^ 

(j-a U^kj-uLj LSLjLUj ^jj^JL. iUI-.UI (? 2 oj 2 T om .3 I 2 jJ) 2LuLU 

( _ T 3 i mi n^pJl -SL*J <i*-L>- oLj-11 4 la i ul^j 4-Lo I g!2 ' /cjj jJa jl i^lii-^al L^JjjSj 
/j 2 ■" 1 1 (j\JjL£jl (SjjiI L$-lLc (j I *aJ (JjilaJI (j- CjULlLs «CLufc (_ji£- lO^' O^" -0 ' 

.^jjj/jJI (j-djLSLlI j I 
Feldspars jLnlflJI 

Jji-JU j j a .2_<ijL2JI 3 j I JaaeJJ 2-oj^UI ■ " 1 1 C I i ' a 1 1 (^ ! Jj>- aL& (JJjlo 

^ till j£ aLa (jjuw jjkj . 2-o.U.JJI oljjVlj rL>j-II plpt J£ 2^:LL^3 ^ 

J—LCJ Ji_<_ajjjjlj /_j-LL^3j|j «Ll3jJ>JI A-LCJ^I J^'-" (_5-3j tfj " '"'J"H 2^.Lu-3 

LoJlJlCJ i(j-djLSLll 3jlj->- 2jvjj ,j-a JJ3? 3jlj^»- 2^vjj (^ ) J ' a h 4J^ idll j 
(_2_i_uLj^_jJI j' i i ■■ 1 fl II a Jl^t" i n t LiS <Lfl LAm a «LlLl*d ''LLlL* 4iiala (j^L) -ij-J-i 
j '2 j c I * iaJI ^1 i i n^/l 2-cl_L^ (j-SJ 2jw jCtl Jjl^jJI 2^.Lu-a (^ Jlj^J! 
i >ijl."j-4- A L- 1 1 i-<l. i» «j , etj-» ,^.11 i-Jj \S?I I '. j <i 2 1~ I ', , ^. a j I . . ,, I ^ 1 1 J -^ i j 

.r-Lj-jJI (_pL»^j ("i'm i nVlj 7r_LL-yTJl ^Ij^j 

rj * N J i^>tlj ajj i uUaxjI q Aj_u_a^J , 2 1 olS_u_u_u (j-« LuLuijS i »^pj 3-Aj i«UjLul 

(jl_3 2 . .ulaJI fjJs j I j i nli-itl (JJjlI, Sj^jJI dJJj (j-a (S^-jJI jj^ c -3 '^JJ ' nli^-llj 
4 Lijijjl CjjLSLg.-a-L.Lll ^Jj^ Lt^ 3-iLc Jl»-JJ LjjLso LgJ^I i"u ul (^jSLgJ,! CjLaLiJI 
(ji JjLsJI (j-aj i(jJu«J,l I JUfc (j^ Lj^Jjj I glaSLl «lj^v| (JjSLjj JuSj iCjUjX>JI 
J o J, >tJ (_£ji—) j ij g ' aa g jj-* Cu-iLjl n se J ill ^jj^. ^j-* 3^-luLj-o tJL5^ j' 1 1 ulflJt 
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ft-y^JuJI uljjjJIj QluuUI 



11^ tUJt4l^»-3-M 

Gypsum & Anyhidrite £ut j4«J^<il§ gn ;lll 

? l_a ' »'/" (j_a j^Sl J^ij '^ij-'- '^J- i ' 20 (_yJI I I (j_o Sjlj^v As>-j J (jJ! 
( _ T i ojj-i O^ LLa (j-°J '^^'"' n"" 4_lL-o <lts ^1 (J^jcjJIj ?Utl (_^al L^Lal 

i_3J\J»JI 4cLu-3 (_y3j *>rh^' ^ " * ' "* .' 4jloL>. ' " ' Lj 1 1 c (j^J ^J^Ijj-11 ' " ' .' ' a "*" ' I 
La lil (J^l^JI jjfc 3-<j)11 j» JtieHuiJ (_g jJI jjj-uLJ'^Ij .S^.Utl jljJUj aU-jJIj 
'"• Jlji ' j J IZI CjLal Jl^'ii 11I (S-Al Lai .4^ 1 nLxHa ^Liia-U (_LO «Ljjji (_yk -J^-J 
(jja^t-jj iLj_ij_a2Lj 4IL>JL*-o Jju 4-i£.ljj\JI til LiJiaJU, I CjLcLu-o ( _ t 3 ojjJlS 

1- A * . u cLLui (_,i^. ^jjLalUI CjjIjJLl^jVIj (JjiojsJI CjLoL>- 3jLc JL>-jjj 
cLjj^e_JI 0L1XI ^ys\^>-\ jJe_uJ «L^_uj 7-^LaLS i~i 1 1 nj3 «Lu^j_ujJI j j se-uaJ I i _ T 3 
i^ji iijlUl jojj j (a I »Utl 7c_Lo) 'J^j -» LaJI tcJUI L$-p- 1 i^aj La lj_u£j ^ alatl I 
j,"r itl ^yk: i^jUJI <_aL>JI jj>JI Jlja-! ^j 3 5IU1 3j^t-JI (joljivVl ^ 
jjs) AJ-L-m-LAU,lj ajj 1 ntlSLll CjLjjJji In iij^llS ij^e_JI oLlo j^JcjjJ : ( _ 7 JLl!l 
(jjiojsJI I j'"* Q^£jb JuS) ajj 1 iilLdl CjLb^ji j<u (3j^_l>- jLjl>-| I j k: (jj£jb 
ajj 1 11 if LUj ajjjj/LjjjJI 7-^Loi 4jL^-(JI (_y3j 'i_£j * uaJI tcUI joj (CjjIjJljL^jVIj 
(_yi i_^Ll11I iJUii JL>-JJ JLSj .(^jji.1 7->Lolj C^jVLijKJI L^-k: ui^y ^) 

(_, I r i Sjlj^v <IjL>-j^ (_a '"'jlj U^jVlj i4j_jia i>-j^ 25 (j_a (J^'i/I 3jIjj>JI 
4_uuj/jJi,l Cjlj-jilli! 'L^JJ-i CjjIjJljL^jVIj (jjio^JI CjLaaJa i_j^L«j Q^SLj JiS L*i! jjj 
, - 1 1 2 , ta 1 1 diij (_p-a dj 1 u i_Lu Jl2Jj " .'J' i^jJI J^- ">jLh>JI "^LvjJ ^& 
<Ua , u|jj CjjIjJljL^jVI (J^jtlj CjVLsJI (_)Aj J (_y3j . aIj^^I (j^a SJjJlC CjLlo 
j .CjjIjJLl^jI ^1 j^LpJI *La J^iiij ,jjijj>JI j-JJ>JJ J '(J ".'> cr^l (jJ>-t! > j mmII 
CjLjSj_o jl dJ_Lljj_iSjl (__)ia_aL>- (J^LajJ ^ »^ -t-tl ^^3 I '^*_ l _)Jii>JI (jj£jb 
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/tHJuJ icLx-iJiil! 4j^jejJI cjLcjI£DI (_>-ajtj i_al Jl^32 4Jj£Jll ajj i nli£L!l cjLJjjjS 
jlcuSGj jis Lo iCjjLLlLuj/ (_, o i n_) " al aAJI (jjio^JI (j-o (jjjSLUI <ilol£cjlj^li 

CjLoL>- (JjSLjj til! ja j i(_£j_ij>JI jj»j>JI «_o (_J£.Lfljj (_£ jJI l*Luj^j£LII ( _ > AaL»- 

vermiculites ^itiH^tJLf«jii\ 

»l ifu 1 1 ( _ 3 -3 4-jLal JljJt" i nl jjklj iL>OL3 [jJlu^A (JjSLj 3jIjj>JL> JJUCil! J-fcJ 

i3j_ji^ <jjLj^j »Uinl tr^jso 3jUI f-Lpj .^yJLiILi SJjUJI 3_lLxIjJI JojI^JI 

mJJJ^Ijj^jJI i".io ih^/Li L^Ialsej j . Exflor jjIrnn'C? ji ^llo ^0*1,1 (j-^LiM JfLo 

QjjJl cL*i_Lja_>. i7c_J! ' d 2 i "ij Cj I j i ^> j 1 lLsjIjj^S t 1 1 la ! I t i < na- I ^ j i a j^}^- 4 - 1 

jjj •> i ii a ^JlJ-"i i ii J J . 3j!jj>JIj ' " i j • a 1 1 3-!jLc (_ T J*J ijJLh^*"^'-' SijLS J-ifi- 
4jjIL>JU j-^C CjLoj^tjIiJI plj-ll (_5-3 uLl>-I Cjj^Ijj>JI (j-o VjJ LluV^jS-LO^flJI 

. Jljit lull 4 1 ill" A ft V l^"> (JUS <: Lu_A (_ T ^- 

quartz J$j4t $'l (>Jjl$£ll ) ) M j$£ll 

(^ gjj" mi j L&jJl^I J_i Q>^-" '■J Lji o-^ Aj^^' SjtjLiJI (j^UJ.1 jL>-f 

iCjjjSJI (j-a Lujuta (_*S_pj (_£ jJI i CjJ^Jj I j£j I (JLi>- (J-<-o^ij-uJ (J^"J 4jLojJI 

cjjj£L!Ij njjjti.1 I jjt (j-o ^>i^l jl-'/80 j « > (_,i^. «LlLojJI jLa^-^l (_gj^oj 
cjLc.Ij^Ju ojj^-j jj$j j . (2 I (jj/) q^SLlLuoJI Jj i nSI (_5-iu (j^ LuLuiji^^pj 
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i3j A", ,^.11 j £•!_»■ jJI 4x.Lu^3 (^ ^^j-uL-ui j-Aj • ^SLlcuJIj «Lujl«J,I cjLc I L^aJI 

5j gj*. jj (jj^' i^all f-lj il ^)^*,' J ' JJ.'^ d*" '* 'J ' '** (_^j^-T ■**« J< ' t" '"I ■ **J 
Q^SLij La Cjjj^LII (j-oj iilLJi Jri^-3 4juuju\ Sj^vjlj (jij'j^'j ( _ 7 SLL-u^L!l 
a JL>"< i uJ t«Lj_aj_& 4_>-jt ^^l /y^i '" 4_u_ul Jlj_u CjIjj i"i i a ^j-a Cjlj^l) (JS mi i _ T l^. 

CjjjSLII (j-a pjJ i"i i njlLaalj 'Sj^Je Laj| CjIj^IJL Jl5-Lp- (_, o i n~j 1Q5II! *La-i Ji£. 

«U La Cjj^S II ^j-* i-ill-L&j t4J9ji^_) » i^_toLA ^ -»■ uiAJb ji Jj-ilj l5J-*>^ L)^ ^ 

i(j^aL«JI ^^-LjJI ^1 (Jj-«j (ji-J-a j eiin ] Q^J «U Laj (_j-J-a-> J I j-a^»-l lS-DJ U>^ 
L^J JlC V CjLu_)^v ^jlr «Ljlji»-V S^a-J^J ij-<t>-i (_j-^*i 0^ *^ ^-° l ^-!l-" k 0' ^-*^ 

t Lfcjjju JJ~» ,^>tl ^J^jQ Jjj uuJl a ^LLdl _Slj_a j^>£. lIuJl^JI (_pa^_*_a i _ 7 ^J 

JSLi 3-jjLUI jjJMr-ill >Lla liJL^a iJUJ.1 I jut ^ aLa J-aL*£ L^I^JI JSLij 

icJjLJI (^ SJia-a 5jJi£.L2JI ^1 Cx;uIjj>JI (^ SJiLa^a «Lj.uajaL>JI (j-a I gc |aj| 
..«LiiajJI jjJejjOjI J_h iSujIj #LLlU 4->JI LtaJI j&sc-LtaJI (j^_i (j-a dlljiS 



Graphite taM)t>ftJI 

1000-800 (>_! La Sjlj^v CjLvjJ (^ ^j i ii J (sJi t_JI^3 ^ JSLAj iJiiaJlj 

i! i/<s_&^l (J^ijJ «ul V! tr^^alj^ti! aL* aIjljeI^I ! jjt (jl f«i:jj (^-^' Lit) 

ic:Lu-3 ^j tdJbl mil ^ MU$\ (j^s '/60 ^tj) C^lsIj^JI jjJ _ -A /aji^l 
Jojl3 i Lij_j£. J CjljJLi!l <j>J L«-a j j ^ i<i (^^Ijia 3^j^UI Cjj^Ij^sJI CjL2j^j 

«.a^j j<sj i^l j i nil (_Lij (^ 2 .j I U 1 1 ?- jLiill (2>sj3 Sj^iill vijl^jjjiil 3x.LU^3 

liJJj JL«_1 ( _ ;r Li.!jJt J^sjJ! g-1 ^ ta «J j ij-a>l! (^ K^Uia Lilji 4^jLj 

/ylc J j i a a II dJJiij idJLLUI (^^^ ' "".' 77 jl}-*^' A^Lul Cjj^Ij^sJI (j-a ^ ajJoj 

CjLSj^j A JlJt" I n"t L*Ujli l(_LljJL CjlSjJ I ii U (jl usul] ^«-Uj l,_yaLal JO^L •»■ U . .. 
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.Cjj^Ij^>JI CjL23jj j^c Lu_)->- ^** ' u-aJl <"< ii'i ul /yJi gSLll (jj-ill 
Lvj^x-« jl oJl>-j a Jiir" i mj i-ix;^- 1 1 i^ajl 2^ I LuaJI (_^ A\Jt jjj Cjj^lj^tilj 
a^jjelll *I>>-V| fjsi J^LiJIj dJlSO^VI *-il f>.ta- iM~(tl tJSi iTjjjjJIj ;»^stA]L) 
(j^ elLc pj-i-ll «(_£-Jj-!! Cj-j-SIj^sJI (j_o 3>-J-j£ CjL>-<4^ J»" i m~j .CjWI (j-o 
U& CLu£\j^>*}\ (Ji- Jj till j£j iCjUjlaJlj (^^ Lt»- 2 1 Juio Cjuj-JI (j-o CjLj£.jj 
CjIjJj-Uj CjIj^jjJ.1 (j-o 3_lJ j-Jj-SLJ I slj-^.'i/lj 2 J.J) gSHI i—ll LaJaVI 2_cLLi-3 

LljLumS Q^Slij 1 o ifr^lS-3 ijjjjLXI aJll^s l1x_j^1^j>J1j t< fll -^ ■"■ ^-^ fdi-*-« Js^j-uI 
sLjejjj 4-LH-uIaJI til Laj^aJ Ij JS ."ill /_i LLu Ls^Lixl Lili>-I (jlj i(j^j^£Lll (j-a 

. LLlsIj^v 

i~i I in i"ijlj (j_u_J_u1 (J!l« iCU^tji,! JJ~» i^tl ^J3 L_uL_ul l2a_l31^>iJ1 Jl3*^J J 

SjIjjsJIj lLj » Jail (j-« S^jjS C iLvjjJ CLuusjju (_j^!l 3Jj^ejJ,l 2_^_jj>J| jLs^-^Ij 

•V3rt^J 3j>^ J^" CT^i' li^^J 

Magnesite 4lrfl jm^U' 

r-LljV 3_oj>U! aLsJI jljj.1 (<s_<kl J-i-3 (j-o LLjj Lk£ C^lj-cvUI j-il«J 
(jjju j . (3 I iiJ La) aj_i 1 n ir LJU CjLj^j^j^^c. SjL^- '-^'j-^-^^ t ^jj 1 11 ir U.I 
dJ-aj_j-mjAm j.^1 <na JLxl 4Jj^ i_3>LitiJ-4J'^ J-<-u!j t^UaJ u ^£. aU>JI I JLA 
(jlj^VI (>iajll j»j>UI ^jlj^J! t-j^IaJI 4c:Lu-3 ^ SjsLa (J>i-I oVLwO^I 
2 j &! (_jJLa_ij .3_jjlcL2JI <JliV^>J,lj Open hearth 5-aj mi'v t,lj 2 j ;j g^UI 
Ji 2 c I '" a I j»jJj j j a iS-ujjjiJI oLcLu-aJI ^^3 clulj-cj-UI 
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6-y^JuJI uljjjJIj QluuUI 

Flourspar jLmI j$laJf $t £ulj$laJI 

jJLIj .(2 J-aK) A^jjJlSLII Jjj^la jjjj LuLaj^ (JJjJ.1 Ijufc t_c^b 

/y^ Jig. I i uj j iSJjj i nil 7cJj>JI < _ < i uSj ^^2 (((^pjLo j ioji u» 4JL^L}J ' . J LaJI 
l_<o 'C-u laJI 3 c I ' i a J 5j I i a 1 1 jjA , ..jAIIj CjJ^jSJI (Jilo i_xjljjiuJI 3J!jl 

iJLw^j i^uj^SLII jIj^VLj 3jJjjl>JI alSh^Jlj c^LixoJI L-JLaJ! pljjf 

4-^-jJiJ J o <" i n J Lxi .(jj-ft-Lj-i^lj u^LjusjMj (jjjLaJjIj ^ ia.flj|j i_jjkjd! 
(j_o Aj_i_Lojj2l (^^^La- "i i nV /j C I LiaJI C^jVj-J^SLJI j J3"^ ' (_j-2 3.}jji5e-a 

, OjLt-uSaxIl 
j^^iaLv 3_cLu^5 /_i "Jj-i Ci-iljaiflJI <-lll_aljlii-~i u| ^^3 2j o fr^/l ,_^ dlli^^Jj 

La. I i a a 4_l*SJ,I CjIjjLJI (j-« CjL»-<jj*-a tCLui (_yl^. J->-JJ O^J. J J '*~ 1 *^ *^J 

LuJL>JI (_yi^. (_gjj^>«j (_^JI 3_J>*^' ct^ "^"Ji *-*^ 'i-^Lij-Ilj (^^L-ajJI cjLoL>J 

jjjcjsJIj 31aLaJlj (_g^jj>JI jj*j>JI ( J t lL>o (jj« 03^-" "-^ (JJL^ cy*J ' ljL -^A J 3-"j 



Asbrstos gri^naiwIiSf 

j^S-4-i (_ 7 ^Ji *^Lu jJ^Idj d i n ol a «Lajjt_u ^j se-L^aj I ^jjj>Ju I ua ** ^ o i n I j 

(j^j'n ii j i uj «l<jJs j^pj . aj\j^zM <CLojLsJlj i/T i m'mj (Jjjj <— sLlII ^1 I gSLiSLij 

3_cjji^o (jjO (_yjij i Jl>-Ij (jjju, (jjijJj ^jbu,! (j-° 3-cjj^^J, LjjLso 41 m*i i ii 1,1 
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(jLuiUI 6u0^3 ^fl 6-y^JuJI OlgjoJI 

Vj i^Lut-iSLJI J c I flj U 4-jLilJLll j<uJl£.j "I'j^H 2 ajl ^1 1 JjAjfuj iSjIjjaJJ 

^3lj_>. (J-* <: Lj-Ci3L>. <JS cLcLLciljl t"iU"< ( 111 Jullj t^tll ^ySJ^. L« 1 !il ^_LSUJ 

Zj j i a 3 «Lj£.jjJI a JlJ-"i i n"t I J » j i >.J i Ja^LJIj <"< <<u nVlj CjujjJIj iC^c-lo^I 
^Ij^i-Jlj (j^j^U.1 I j'« ~ "''"'■» (3 t-ajjij " Jjkt) 5ljjUtl i al_.NI Lo| i31_uJI 
ijj^ljjill (Jjj /»^ (j-"J~" "J ' " JM J 1 *~ ' "J i-dJjS ijJj^jsJI (j-a sLlsI^JI J-Sl" i nllj 
(_y3j r bj-gSLU 3-ljLc S^Lo$ aJlJ-"i i aJ J ' . .l<^»tl (j_o t_d^L<jjL> 3^Lc *Gj_jJij Jjlj 

'. 1 <fr (j-G_JJ Jm_« £fCi£.^A^A iJr 2 *Jij p 1^_li *Qj_u (J-UJ)" I n 1 ( tl^Llj 

CjiS jh i nil (j-* t Sjlu^ t ( j-uj" i n i ( ul (J-cLij-laiJ I jl t J-U^ i nJ^S «Lc^_4^?e_a * 

.(JLloI «Qj-u djjlaj (Jisj =LJjj ^Ll>- /tljj (jl (2jS-«-ij '(*JJ i ii if Loll 4_uU,l 

ijJLLifcj . d_j_iLij_J! ' " ' I JJ fi^-^X I jl u J ^ a J^< Cr^.^ JJi"~"* ijLXJ ?-y 0' (J^ 2 
jJI . ■ Cj-jVj-Lj-Ti-^VIj Cj-jVj_«jjJ1JM Lg-Laj i Jj j j a "VI 3^j_«jtL-a * 

(j^Slj ULp-lj iSj Laj>Jb t_jjjiil ^jLojJI j! ^^LojJI (j>L" ^1 J n_aLiJV! 

t_y^~ i ii j i n^ll Jl Ll^-jVj^> j i nJj^SJI) (jjjjjiiaal t j^j" i ii j i ii^l plj-ll (j-aj 

oUinU ajjjJI jUu-l (jJJ KAuJLi 41lUo jti^ <iaLJl J^=^3 ^ JJI dJjjjVt 

. L&j_lCJ /j i a * 1 1 j '"'." taJ I (^yijlio 3^.Lu^5 ( _ T 3 a JlJt" i m_) 

Mica L&mII 

/-jl gill '"'I SI taj j iJajl >JI 3'jJ' L7^3 ~^- L iJ^ Lg-al JlJ-"ii ii" 3_i o it I Kjoll 
jjjJI (j^LIj Jack Forest <". injj-S ciJL*. ^ o . n* c^p- i J^LjII jLj^.1 jLa^ilj 
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iS-y^JuJI uljjjJIj QluuUI 

(jJLc J_>.ljJI (j-O JJSi (_j.ll J lr~<"t l(JjL^J (_,_!! 3J ^mJ IfllliOfl^ ^- Q I UJ J L#J 

I J lj.-^j" aJlCJ I j"''jj aj tillji^ LSLlU jLlajj . I gj aj ^^3 <LLajjJI (j-o ' klVI 

Slj-a-ll cLaLfc ^y^ /oj (j^j . Ct julaLi ji ^ycLu-a ji.1 JjJj mJI liili ^^3 L^l .Jl*j 
,-ilj^l Ull CjL^jwt^j Sj'vl 1 n^Ulj 4_uj^SLll CiLcLLuall fjJs dj^sUe-i J SibJi^JI 
(0-j <". jl jj -v-j I a II j_<fc CjVlj>JU 1 1 1 I" ( _ T 3 LSLlU (jJULA J 1 a 3 1 j ^jj Ij-LaJ Ij 
i_*1«j jl iTcjLfljLa «L!Lui (_5^- 4jl «n"i 11I jJtJJ (_£ JJI ilIjuj-lJI joj lIulSj'C I 11 II 

LajJs I 2 ^^Jl I &. U"a Jj^aj Jl3 iCjIjjIj J*C ui ^Ir lIulSj'C 1 nil Jp-jJ J 
i_jjSLi (_, 1 n_) La LlcLu^s I jl,^.al jj) V! nj-^Jj! £p-jb 3 s *- 1 (j-° MJ^J " '-& 1 J33 
aJJLIIj Sj^s^jJ! (^ru La I j/" CjIjjLJI jIUai 7-jIjjj l!j-l>. Mica Books KjII 
^^^Ja CjIjj I j II .ijpj /cj£j_)j t«L_uo^_J1j 4_x-tD^Jl <_^a 0~^ lV"^- 1 ^ q ' "J 

/— HjI 4 Ift^ 1 ■■'! ^j-oiilj ?t il a La ^Jl I y LaiS (jSLaJJ [j-« <=V_^T 2l t^j-ul Jlj_u /JS mi 
3j " '^"'"l oLt-aSLi lIulSj'C 1 11 U 'j >.J 1 1 aj Sj j . <_jLiSjl JliL^r- 1 ■--> L^j J 1 a flj 
^j-a (_7-Aj . Cji_i_j_l>J1 ^ mi~»J1 ^LuL^^t-j-Jl CxjjIjpJI jjt^a jj-* -iJJ^-" <_ 3 -3 
.(L«jvUl) 3j_LuL^a (^Lsj-JI jj (j 1 a I, I (j^ LxILc. (JjSjj (_gju {_, 1'n o-»- (J-1^51 
/_3 d_L>-l JOXI SjjLJI 5jJl£.L2JI jaie-i^ajLl oJjjvj JojJj_l3 (JjJUjjvjlaJI Lol 
oJl^j-Ijj ' l- .■ ~ * 1 1 dx-jLaj'C 1 11 U (j .."Cr ^jlr L*U!ij 1 Jjjtlll (_gj_L>JI jjcjsJI 
(j" i"i a cluLaj'C 1 11 U j<u-u! (jl (^1 SjLJuVI jJljsoj . SjjLlII <U-^a T-tl j^ie-LaJu 

. jtsljii! r-L>.j^ Lx-iJiJs o^ 1 *-^' AJia-"i "1 ti^p- 1 Lj 1 njij ^yfl ((^jSL^o) 2 <K^ 

Talc & Soapstone ^^UUI j^§ 4Ut 

rfiJ <j-«J 'Dj. '^* 9' fQja- i"ill fj n ol a 4J jl 4 1 i h ola ^jjLm ^jljI ^j-a ijjLLLlI 

Cj LSL_j_Lj_i_u (j-a LuLui_jl i ojILj ^ ^*'l dJLQjl ^jjm_aj Oj. LaJt j^se-i ^nm 

j^=^c_i mj 1 '" U p_5_lJl (_£ 3j_iiL? i_*jljji AJ^J t T x ^-*^ J i4_uU,l ajj 1 11 ir Ull 
i(j\sr 1 n'llu 5j^LLa jl^jj J i^Uj^SJIj Sjlj^aiJ (Jjj-ojUJI «mJJij dJLbJIj (jjjLcaJ! 

7t_j_»^i ( _ > ^>lj^>JI dJLLj (J-SLij .(jj_U! (jAjj! 4^jjejjtAj i ( _ > l3L<t>-'2Li (JLalij j 

3_aL«JI 2^1 IxaJ I (^ 4"n iti jjj 1 n* (j^Jj 1 3 C I IxaJI ^^jj Ijp IjLjLia LJJjla 
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/_3 4_Lo jlil i ii U Cj LuiSLI I J iCjI jJu (J-La.-aTj 1 (_3;t>-i-"-u-o "icLu^a (_y3 "Inn it I 
4 lot" i ii 1,1 oLuifxU A j i nilu UfcjJu,o j^l ,<ul y JLl ;3^aji -Us-u3 Cil J CjLxjjJi,l fljjSi 
l^g-iljJ! 3j>"j l (jri>^-" '-^j^'j °W>^" J-" 3nl"c^JH 2-aL»JI CjLcl Luall ^ 

(j_jlj_L!lj ijn j 'jj-l^j 2 mi o^^/l plj-il ij'' * .' J JaUo-Uj ti al mi i II <JjJJ 

. .7C-II (jj." '^Hj 

4-jJJLtl 2-jjl_cJI 2-jJ^cl_2JI j&smaJI /_i (jj. '^*^ J H? JV J liitlJ! J^J-JJ J 
j j 3c i^aJ I (_5-3jl CjjLjjjJIj CjJUjJj^_lJI j^iej-a (J!Lo '(*JJ i nir 111 Jj i nSlj 
aLv^-11 (_p_a {Aj j i ■■ ' c I 1 1 J_j_*aiSl_> cLlIc (JjSjj (_^_l>- (J-i-al (j-« «U^tjJL1 
dJLLUI ,j-o 2 jiiill pl^J'iM ' . i a. I i -^"j '(_, ' in if 1 U1 lSJtH?^' j^>Jlj ^^j-lo^JjjJI 
(jjl_«Jkl *_o ^ULl jLsol (j-o liJLbJI (JjSjj i-^^p- iaLvjJIj CjjLo^Jj jJI j^iej-a 
CiLjlag (j-o (jjjal jl^la^l (Jul CjjjSu (_^!lj lAjjinir.m Cj ISLlLuj/ (j-o 4_pjJ,l 
V «1_ljUI CjI S, j I j i ii II (^-J^SLj (jl 4j pi i nil (j-oj iCjLJjj^£LII j^icca (J^^* 

jl i2_jjIj^vjijJlj2I (J_lIL>J,I (Jjtiij j?j-y Jj 2jjj>JI (J_a!jj<J! jjjLj ^1 t-^-j^; 

(jjLtll (j_o dlLUI oj^i ^J Magma 2_La-l m II 2_uI£jjJI '"'Ijj j ""^ "Lj-° 

oJlj* (_p-XJ <LjJlcI 5-11 2_jjl_iJI j j se • a 1 1 ^^3 3j^>-jJ,l aj_i i nir U.I (^ 2_uJLll 

/-, , ,,^,",11 jj^. ,^» ^'a d ^jaj ,-il ^,U d^j^^lj- uLt>-l dlLUI Jl»-jj j .«L2j^IaJI 

Jj^Js jj se-L^JI (J^-IJlJ (j_* * O""^ - ^ Dj . '^* >A > - CjL«L>. -S^>-J * tiju j 

.2jJlC:L2JI 

Barium (S^rfjLJI 

i(4 i i_xi u) ajjjLJI CjL<j^j£ jl CjjIjLJI L«-& (jl j i n_Mj (jLpj-o AjJjLilt 
. Lj£.LLg3J UjL>o I J i Al (Jj^Ij (3 I <_l3 u) ajjjLJI CjujjjS jl CjjIjI^jjJIj 
j_j£ Lithopone «(Jj-jj*i j I H» ^yi-j-i^l *^LLaJI 2x.Lu^3 ^^3 c^jjLJI (Ji-Jj j 
ijjjjillj r-L>-jJlj 3j>"j JoLLsJJ 2^.LLca /^ I <>»ji aJlJ-" i nj (_gjdlj aLjJI 
f^ I jl»- aLa jjj cjjIjLUj i^£LuJI 2_l2J3j oL>JIj oilcloth > o .Ml (jiLo^ 

Cjb^j^i a JJ-" i n"j ijjL>JI ' " i L 1 1 c *L(j| Cjj^JI jul (_5-3 ' -i i aj (_^ill 4XaIaj| 
2_j_>j^>JI Cjl cl IxaJI (_ T -3j " , • I '^H L^J'i/ 2j->U , „tl 2^, , „^"ll ^^a ajjjLJI 

4-uJqJ| (_ps I j^. 2 1 j 4_ujjiaJI CjIjLJoVIj 

^^Jl gG-aLual j a tLiJLSI , , nil ^^a La ji^-J J m" . nj j j'a j [2£ ajjjLJI Lol 
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6-y^JuJI uljjjJIj QluuUI 

jl aj-j_c-wI «— a 4 S, j i ii J J i^^-i-ulj^LlI l*1jLjj-u » * i <aj ajj i nllSLllj (_>^>Li^3jJI 
. 4_iLJo Loj jj^IjJI CjLaLjj^s CjLoL>- » * i aj (JSLuJI jl a,^_ i nir 111 

t^jjjuiil *ll«L>. 4_L>-L_u (J_jJL?e_« jj-* >L»-al A^jjLJl ^jJijla Q^Sjjj iLluLa^JjJJlj 
(ii "Ij^^-S ' '^*„ '— '-i'j'-^-" 03^-y J , d Uj-^t I j j ^- . ^» 1 1 ^jj 4j^£jj ajJjLJI 

4MriL*M&lt 44UII -6-*rf 

Rock Salt & Common Salt J>.*UJf jUXt§ £jMll jJil 

jl ^jLjJI 7C_U! J_& > j I a S 1 I 7C-HI I Jlj* ial »Utl ~ I , ^ J ~]J,| ^ Jjia 

<j_o i-jl Mit-Vl Cj}L£T <t3.LbsJ liiljSj <»LlII ^ MUj 12 i_Lu 4_La <Co-Lv 
^ (XhiS-Jl ixaJfcVI I iaj? 4l3 pl.Ull ^ »H| (Ji-Jj La jjJL j .CjLil^-pJI 

(Ji-Jjj i7cJI . 3_jjKJI I \j,^llj (Soda Ash I vj.^ll jLaj) AjJ Sj^aj*! dLj^j^S^ 
I >j ' — ■ ^ 1 LiJJjiSj '3j->" t r J '-^ 3-cLu^ ( _ T 3 Tclll (j-O «L?tIiU AjJ >J-uaJI CliLuJ^ji 
7t U U (j-i^ fl< II J-J-aL^JLi ji^itcj (^jJI ^jj^ji^iII Jj 1 m<jj JjI jl 4jji^JI 
iC^jl 1 iiS^JI ^ J S " (_5-3j 1 «Lj£. Llj^i! I i—aLJalj Qj jl i^aJl CjLcLu^s (_j£ j^jjijuus 
(j-a jJSJI JLC. (_5-3j .(Jj^pjJI j^j£3 (_5-3j i4_Lo A^Lla^J^I (_^o^La-"i 1 11V IjLjL^XJ 

<JliLvjjjiil,lj 3j>"j v'-A" Bleaching ^jiaj-uj <Jlil_iUr (^ tLa-ljj-" ...V itcJII 
. «LuJu«J,lj sLuLlajSJI Cjlc I Li^aJI (j- J-i^ ct^J (alaXI 1 J J taJJ 

(JS i"i 1 /tHlj . ajjjijj-3 '/39 , 34 j j>" a60 , 66 (j_o ^ 2 i 1 1 tcIII (jjS^u j 

. qjuSiXI SjIj^>JLj sLcaLiJI i—JjLjejJI /_^ CjLj/Ji£.j JjS 4jjji u^£- 
jiSj^J^j iCjjJL^JI jl n_gj se-i^all /till 4jjji ^Ir 2.^ ,Ull (j ^ jt_UI J-»-jJ J 
ajj i n1i£Lll J^^lijCjLLJ_jji .JlLa ii_xj|jjiJI (_,i^- i_gjiaj (jLx>-'iil i_JLc. (^^^ 
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j-iitjlILi j^toJI oLlo £yl S-S^ljJI (jjJaLm (_y3 tcJUI (j^alaej-i uj J ia^uoiJlC.UIj 
( j_ a ^_Li ^ *^ ijaJI (*3-2j La 1^_j!oj t^ no Mill 3jl^>- d U , ul aj dl>i^ CjLv^La ^^JS 
J . ^L5_a C^jJ.1 j^e_jJI ^,-3 JL>JI J-<k Lt£ n_2jj_!iJI Cjj^jj La lil JjjjJI 
4_j^>-^J j_lj>J 1 j j * -~> * 1 1 ^js ^aj^l (^JoLLa j^»'' Cj^_aju Ju9 (JL>J1 ^ *^ i La > 
(j^Lc T-^La^l (j-a 0j_lCJ Mgj se-LiaJ I 7c_UI (jjSij C^ (j- ^ <— 2j|j_Lill (j-ujij tLajLcuJI 
(J-lLoII (j-U La I gS i i ■■ 7-jl^pJ J ij^jlaj'ill t^i^Ll ( _ T 3 I Cl^ J-^ '.""IjJ i_P-"< 
ilIjIjJLl^jVIj jjjiojsJu 2 J j -» i a a (jLj^-'ifl (j-aju ( _ T 3 AjJLlI (_aJij aI JuS^I (j-a 

3"'.^.' ' " » Lljj iT-^Laal dJLbJ <_*-u-u^Il! i_xjj^3 jii LL& -J4-»->j • LfljLui l_Lu Lo 
ajj i iilLdl cjuj^_p (<u i Vjl ajji n ir LUj ajji iiliSL!! cjujj^£ ".^LlJI ^till i_^i^ 

4JSJ . ajj i ii if Lllj (jjiU^jJI 7-^LaI ljji-1 (OJ n_gj ge-L^JI 7c_UI jaj iajj i a if Lllj 
(j-C Q^ILa-LjJI (JjLflJ J . La (jlSLa ,_ii (J_al£Ltt <_ij3^l!l \jJt J^vljjJ La IjJU 

.Tciil 4jJ3 4Jj o i uj La j_<L>JI Jj^. (Jji^IUj! 

Storntium (tLaiail^ jmJI 

3_laIjJI (jl^J'i/l r-LxJl ^^a (Ji-Jj i3_uLl«jSL!I (j^Ldl jj-aLi^. <j-a j . ^'.<- 

a I j mi ^j~ "ill Cjl^Ili! (JjJlJ J^-JJ J? "-^r^ iSjjLlJ! L_lL*j2lj fzjj\jjual\ (_^& 
^ySj ij^iitl (j^s^SLJI S^Lu^s ^yfl j LaJutll Ijbfc a jir~ i uj dl!j£ . dlli ^ 
(Jj^_<tSj iCjLjj-JIj JaLLaJ,! 3-cLu^3 (_j-3j 1 4-jj JU-i^aJ Ij 4-uLlo-iSL!1 (^^Ijial 
: 1 o fr Ai j i ii tj)j"< ' " J I (j-iL*_a ^yi (j<jjjui fjb\j .i u-l^JI 4x.l_LciD i _ T 3 l2*jj_jS1j 

CJUJJ^SJI jl l1<jL)I J Mllj^"l I ntlj (4 I L-S, l~i I ll) CjLb^jSj! jl C^jl" I U-lL I nil 

(*' i '~" y 3J~ ' " '' T"^— a * o-£^-i J> '-3^^ >JJJ i .^.1 1 jjljjitj Luij i(3 i liJ i". i ii) 

jl ^JL^ ^-H^ Lt^- SjLc J^>-JJ ijo-A^I 3-<kJ (Jj^ 'j ^ c '" a ' I Lr^ 5-aJiJ-"i i ii U 
(jjAJlILa ,3jt>-*-ll Lai ,(_g^>. i_aLi>- 5^j£ ^Lui lIjjJxJj ( _ t L>-I^ J^e-J oLLa (^>a 

■ tjj* oil 4lx L>- 4_l>-Lu (JjJLa^ j_uLLi 
Borates till J^Jtj ya^lj^JI 

3_lLJi1I enamel 3-j-3j^>JI Li_Ji,l 3x.Lu-a ^^a aJlJ-" . uj (j^lj^JLa 2^ I Luai! 
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6-y^JuJI uljjjJIj QluuUI 

^_j^ 1 >. «_a J-Aj i L&^-i£. J aI Q-r*ii 11VI ( _ > l3l^>-lj 7t_lLLiJ,l Cjljjl ( _ t 3 JjJi^JI 
J<t"( mj j ''LjJe i-all Cjljjalj ^1 i'hMI «-a^Ul s^LLaJI » Li^aj (_gjj^j^3 ilLjaaJI 
(- n i iitt CiKjIji hJij^JI 77i->"3 4_caiitJ j ir-LvjJI 4^.Lu-a ( _ T 3 3^iS-J (j-uiljooJI 
(_p3LflJejlj Sjlj^ti! 41ojLaJi, &j-±& 4_j£.Lu^3 JjI^S (j-° "J >-*J Pyrex «(jji£j_u» 
CjIj_jJLj ' _i I La " " (_j-lJ! CjVi <i<~ i nVI (_y3 LsJLca <tLu«j Lx-« i£.}JiX-! (J^L*-o 

<Lcl_Li^3 (j^ aLa jjj (j .1 ^Ijj j I tj .3-jJL»JI 3jlj^>JI cjLvjj ( _ 7 Js 3_ljL^s 

3-&J . Cj Ljo-jJ I j ,_^ij>Jlj (^LSIjVI i _* iiii»Jla '(jj_9-"_9 A?*?^'J "~ i ' - ?*J ' " '""' 

,-A r- 1 ; ,^.11 ^^aj . S-'lj-oTlJI (j^mi 2 _i ? m (_^j 5^jL«J,I ^^a LoLa Ijj^ <- r **Jj 

' _i La 1 1 (jl JtjLO («^ *>rh^ *-4j3 tiJLijj^jJI Q^ua\j>.^ i jjS,\j^xl\ (j_o i_pL!j • «LuJj(J,l 

<d jl VI 2jjUjSLII cjI^Im^II ^ ^ (j^lj^til (^jVl 2_ut&Vl ^1 x^sj 
UiJ3i5>^" 2*Cjj i ii j njijia V j ,^'i<- (jjij^JLs il*Uji^ i'l 1 1 nil 3x.Lu^a ,_£ Ijjj 

JLlijSj . «Qjl1oj ' . iXLajl 3j-Ju Sju^J jl tS^V i iiS^U ajLia-oS uLl>-I aJl^-'i i n~i 
d ^'~ I Li^aJI jljj.1 a JlJ-"i i n"t LxjO J i ia a I -l ?c-lLxj1! a Jiir" i uj (jjij^oJI 
I i jt jl jUI (JjjujlSJIj (jjiSlj^jJI LLu (j-oj iIjl>- oj-±& OjL»^' o- i '-*- a J 

. 4jt_!Ll 4-L4-&I 

4_ul£jjJI JjIaLUI Cjlj-istJ (_5-3j i3jL>JI *_oLLl1I jI^jcj CjIj^jJI Jl>-jjj 
Loj CjIj_i_-^_iJI dJLLj *l_o j-^Jc-j3 Jjlj 4'vjo i ii Sj mi^ 45-ui (_ji^. i—^-o^pJ (_j-&J 

,.3_aUJI iljjiiX! rjl II ^yk: jl .L^JjLxj 

Sellemanite & Group :4nC$«a«$ ^mLiUmImJI 

,5<- I ;,^.ll ji S^jSj <UalLa^8 OJc-t-iaj Tj "JJ^>- CxS^c njjbiil j^a *Lcjjij*-o 
3^vjJ pi a " j I ' j I " i j I j ' a c. j '» ■ ^» 1 1 i_3j^>JL3 . iJli Ljj I j^>J I 3x.Lu-a Sj-oUtjj 
sGjJi^ ( _ > I=LiJe_llj ""'I aj ' — ■ t t 4 \ n-»«Jj j>^JlX-1 (J-aLtA u^i[Asc->\j fljl g^aJI 
CrjLuitil Jbal ^jjs 4x.jju>J,I ojui ^i SjjLalll jjUil /ojsIj ^Lij^SJI (Jjj-oojJ 
J^VJJ ( _j-tbj . AjjjJ.al CjKjIj I II JJ^J J I CjJUI Qjlj I nllj a^uJ.^! CjKjIji II jl 
j j ge-LiaJ I j-C dJj_^o ^-^-11 O i n j miMJ ^ nj ill (JILa i4J^tjJ,1 j j Oa-t^aJ I iJr 2 
L<tS i4-j-Ja 9->JI SjjLlII j<sjsj>JIj '"'IjjJ i-aXI (Ji- j3 J-i-ii jlj-ij^lj tUialajl 

. ( _ t jjjIj^>J I C-i-iLJLajai-uJI (_j uLl>.| Jljso 
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Selenium: |$LmmiLmiJI 

4-Uj gSJl «CLojLiLa (jLa j i^aJud I I JJt u^C- sj-t^s ■ La a ■ nj Lojii^. 4JI ■ La >. j 1 
4_j-coL>J1 0JLA 4lU_Al JuLlj Ja£l i nil p. ajJaJ I SJljIu *_« «Lu_uLu_« 4_>-^_Lj ^j ga -^ -»■ '" 
'UJd3 ^~"'j ' "**' La ^ t-d^LuiVI (_yi^. AJ-i-uj-llj JJ-ltaJl (Jil (_y3 43 Lai Jiir'n »2 
iCjLJSjJaJI Ttgjl ia a S^Lus^ 4jSLuLojjj2 I Sj^>-2 1 (^J '"'J uaJI Jj-»- i aj (_y3j 

(j-a J JU L^aJl <j^£Lxj (_y3 j ua-L«J I I Jufc aJlJt" i uJ Lo 2J3j_ijiJI «L;t3l£La 3j^>-I 
j«XjJL j . tcJI . ^jj^'mVI jl-^>- <LLa i "I j J (jiVI (Ji?-* 3 tl^ ^J-sLtll S^ljJLlI 
7-LvjJI <icLu-3 (^ 5>»SLi i dl^L uJ j LtaJutll (jLa iliLal JlJ-~ii iiVI ojui S^ljJa (jjl 
i_iLuiij« i ( _ T aljX.jjjjl!l )Jj LtalJI .ilj^j ,.-<! xj ,^.tlj ^jjjalj JaLLiilj Q^IX! 

2 xj it (_, 1 r 2 .j.Ull ^3 aLjJuL i nil jl»-jj j i(Jj^>JI juua 2x.l_Lo <jii^LiISL!I 

CjuSjJLI 0JLA Jl>-JJJ d ,>>^IIj JjjJ^JIj ^jjjLseJjIj ^yZi\-U3jj\ JlJLLu_U_u i Sj^O 

j<sJ dlljjj i 2jj jjj^jSLI I (jjL»J,l (jAjlxj «1_L>-Li^ia ijujuus CjLuiSLi tbiulajl ^^3 
d-ii^. J j ia.jj I (2^-4-iJ i(<iJ»-L(J,l Jl>.| ( _ t 3 Lujijjj Lxj-lo Laj^ aIj nlj i nil <3^ 



lt£*l«»-7-M 
Nitrate: £ltj£«JI 

AJJ ( nU^Ajl dll^JJJ ^M mi -3J)jL) 7CJ-« J' (3 I (j t^)^ 3 ) f* J j «3 ij ' ^ J I Cj 1^p-J J-pJtJ 

Cjl^pjJ CxjLS JuLlj i Lj£.LLca Cjl^pjJI (j^LtA j<ukl (j-a .ijijLJI Tela ji (3 I Q^j) 
ojJij-iiA i—uLaj i(j\jvj|^lill TLiJl ^^3 l5J~ «Ll«-&I Ijla (j-u-loll jl ->j_« >j i^aJI 

Sj o i »al CjLcLu^a dJI^j" i nlj nj^jvjijjij'alj (j-L>- j^pjj I (j_o Lj^.Lu^3 Lu^o^l 

Cjl^pjj Ajj-i^oa! CjLb^_p <CuJb (_,i^. iiJJ3 (j\s>-jijlui\ CjLoj-o (j^ 'j-^P 'j^ 
4-cl_Li^3 ^^^ (jl^vj^^JLcJI a JlJt'i i n_t dlljiS . ajj i nliSLII JaLal mi nj a,jj Sj uaj| 

.2j5UjSL!I JLa^VIj pLu-oVlj rL»->!lj ^Lt^j^HI 

J ' a "' * -' t -' (j-°J '«Lt,l ( _ T 3 (JujJlII Sj_ui 4jijL9 Cjl^Iil! (j^LtA j« t\»lj 
(_, I r (_gjJL>o 3jLc (_^-*3 tfo_cV I i_JLiJI ^^3 2JL-vL2JI (jlaLUI (_,lr L&j^vj 
jLic 4^13 Cjli L^iij 'L)JJ>^" W 3 -^^r^'j ajj i ii if LUj ajji iiLj^JI (JlLo i_*jIjjI/ 
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ft-y^JuJI uljjjJIj QluuUI 

CjLx-id^j » L^a * jj-* »-l)i^p-tJi Ji ( (- >ii : jJlSJl) 4iLda u<im 7-jl^IL) j . I j i*a^ """' ' "I 

t(j"^>-j) j p-> Jljj-uISi ^iILIj JJ^-ajI Cji i*r mi ^jl aj Li 1 1 (j-* -^i t^L-iJ^^-II ' a t a I J * U 
CjIjJLi »j i"i t ji i 4_L.i-L_-v j^-l-J 1 4_uLti!l ajLil Sjijjiil ji (_£j_uSLJI CjJjjjJLj 

Iodine :*$mJI 

(_Li.jLj j lijailj 3_uLlajSLII ■ " ' I c I 1 1 a 1 1 (^ 3-oLjJI j-goLuiJI (j-o Jl»-Ij 
(J'jJ^'j 7-ljJ^lj a>L9^Li 3-^UJI ensitising 3_ml ,,< ->JI J-JLe-o Jj^. ^ 

cjLjjj'2! il iCjI^lill jl>-Ijj (jjJaLLa lj j£ (_gjju /tjLiS ji^jJ! u^c- J * ^ **•.* 
J£ (^ v^jIji^jI 3_1j_& I r ji^jJI ,3-a I jcvlj ^Uaj i^g^o ( ( _ > iijJ ISL! I ) *L>JI 

3j_uS CjLla^ Llo (j^alicuj ""' 4j^jtjJ! i -J I ifqg »l (j-« Lclj-il ijJLLii (jl Lo '(jia 

Potash :griLi$Jt 

J J ■" C (^ Jtljj ^ylll (_LJL>J,I jjt-j" ^^3 pOtS 3-JJlJJiJ>JI L ^i\^\ Jl «><~ i irl 

«_o aJlJ-"iih1 I jl iIjl»- JL»i _al o < r< (jiLj^jJI .al on. ash .lIiLsLulII .jLojj j_<j>JI 
ct^ ojjj ^La (^Ijj <,< ir-iT-o'C (jiLi^aJI aI aitl<jl ^1 3iLisVLi j .cjljlillj 

(_gj^LJI r-L-vjJIj tjj 'I * — ■ T 1 3^.Lu-3 ( _ T 3 sLcalitJ J '■J-ir^ 4-uLl^iSJI CjLc I Li^aJI 

<_iL2iIlj '"'I » ■ loJIj cjLt^^flilj 4-lIji^lJI 4_uIjJ>JI cj Lc lLuoj I (_,-3j njyUlj 

' " ' _ ' T~ ,_^' a J 3 -^'Vl (_yl^. JlcLui^ (_U«L»£ I L^aJl (jiu^oJI Jot", nj J , < , U 1 1 j 
.AjjJialj ajj i ii if UL1 u^s^JxIllmU 4_caL>JI j-g^aJ I 
'jj-» LaJl plj-il ' 'If I (_y3 J^J-JJ («L>-^Loi (j^ Jl»-Ij (jiDjoJI) ajjjj/Lj^oJIj 
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(IP'-*- cP- '^iJJ»l (j-3i-*-U (j- ^-^-" Cr^ (*3tH-^ 'J .^J." J. ' t^-'i'^jlj' " 'Ljj-* 
oLj-o ( _ 3 -3 aj-j_u/Uj-i (j-o L$j La <_jj jj ^jLtil dJJj (JJjalLij i ISLlUj jl • ■ ulflJl 

Cjuj^jSj Jjj^K 7-^Loi ^£_pi! 3^L>JI (^lal-iil (_y3 3j-iL*JI 4_t>-^J^jj>JI jj.^.«tl 
(j_oj 3 J 'I i^~al djij^ Cjli i _* i iiljj (JjSj Ju3 (_ 7 jJ1 ajj i n if Lllj ajji nU^Jl 
j^toJI (J!Lo i4 Laal I jLs_JI jl 4j>JU,I Cjlj_pe_JI oLlo «* i jt 1 (_pLjjjJI jJu-iiA 

^uiLiaaJl i uL*_j ajij_aj1 ^i-b 3-^J •*— x rr^ 

Diatomite :ArfU^iLlAJt 

7tJI . . jjj>Jj_iSLIIj i4_LajJUjJI 4_uiaJI L$-Lo t<J nh-ie-a »l 1 ni (JjjLajJUjJJ 
(j_o 4^>oLj uu hIjij (j-C- 4_Jj^jJi,! 'LuLl.l Kjlj 1 nil (j-o CjjLojjujJI i_x^pj J 
,j j ,^» II clJLlLj 4 j 1 11 j I j 1 11 CjLojjLj.} (j_° (j-^ ' "i II (j-o «Lilj-a <_2 2l (O^l^ 

3_j^_aj^LII 3-j^j*_i!t CjuLjiJI (j-o 3^.jjij^o ( _ T ji L$3li jl>- (_y3 cjLojjujJIj 

«Li^3^jJI (_£^>oj ij^toJI oLlo jl 4jJjlII oLlII (_y3 (_, i"n"t i_JLaJaJLi "iajM^tU 

<_aL>JI CjjLajjLjjJIj .ajjLj^ oj^-° 70 ^1 40 ^ CjjLojjLjjJI (j-o 3_ui£Ji,l 

4_j_aLcu_a j^ Ij LJJJ ' fl^-l Ll<iSJj I jfei J la rt ^^5 >J ml 'l-^tl d t mj ^Lxia-U 3^La 
sLjsJLgo 3^1_a (_5-<fcJ .«Lo i-$->jJ i— sLjLiisI 4jMj (j a I i aj a I (_j^- SjJlSJI L$J_j 
«Lcl_Li-3 ^^-S Cj_jLojjLjjJI aJlJ-" i ii j j '"'j LtaJlj Sjj^^jJIj Sjlj^eU (JjL*£ 
CjLij^ ill tlj 4-ilj_2-ll «_i-La c j j j < i"i II '"" <^IA»~ , ,. ^j j\ i nllj LlijLoLbjJI 
a J V" i ii j l_«S 4-j-jJa II '"" cl Lua l|j Jji^lJI CjLjcHIoj 4_uJu«J,I Cjjj^JIj 
^^jLJi.lj CjLv^ijJIj j_ujIjJ,I tUlaJuj (J^-ljJ,lj ^Ij^^l £y La p I CjjLojjujJI 
lIx^lojjLjjJI a JlJ-"i i n_i i<n*t< 5j^l;,^.ll ^IjlIIIj lLs UaX Ij CjLj^JI 3x.Lu-a (^3j 
U^-*^' (j -0 -? '<Sj "^^ cH^ 5 ' (j -0 '-y'j '- a C3-^ CjtiLajJUJLJl .CjIjUlII «Ll2Jj (jii 
(_^ LljJ^v ^Jj '"'.'." "~ *>J' '** I ' " . ** 1 1 cr^ cUuaAiaJX] 4s>-^\l\ "^j^ (jl 
in nlj^JI j-J^lj (^^iill ' ■ JL>JI (J £ CjjLojjujJI (j-o tl'Cjo i ii in nljij (JjjSj 

.4j^CJ In nljj ^^ji /- Ml "^^l J li-ull (j-O 3^j|JJU,l 

sulfur & Pyrit: <itd\jfJ\§ <iMj»U\ 

^jj LaJ diJj_c£LII ■ Jj a Jut'n ii j 2 <La\-tb ^^cLLco T7LHJI iLaj^Ia ^J^J J 1 ^ 
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O-QjAcJI uljjjJIj QluuUI 

3Jl_i_»_> CjIj_l*j CjI Jl»-2 (J-oLc (C&l j-tb ( _ > iiAL>JI ljui ^1 JiJ_) J w 3 . 4-LjL-Lg-iSJI 

.^j^Vl Zucln^tl oljLillj 

(Jj^^JUjIj .M I nllj (Jj_^' CjLcLu-3 /_i CjJ^j£Ltl J-UJlil jjJU J<H*II 11J J 

(JjJLllj CjujjJIj i«LuJjii! ' " ' I c I * 1 a 1 1 J jaJtill CjLstllaj 1 1 _* 1 1 a 1 1 j JjJoJIj 

l_£JJI ("1 in 1 nalj iSjl LaJI "Lu-ifoitl Ij 4j^ mi-»JI Cjlji-uAlj JoLLiJ,lj /_^LLLaJI 

. . jJI ..(iTjJ^ /. 40 (^Ic i^^bej) ^La^^Li ^iibj V 

j j 1 nSi ^^-iLij (j^^vjijjLj'iil jjjj^_p (J!Lo i«Luj^_iSLII cjljLkJI Lfict-i-ij Li!LL>-j 

i_j^t-o «1_l>-LcuJI «Luj^_iSLII a\-jX\ uLl>.| (_h>oj (jAtaJ I ( _ T 3 C^j^jSLII J^JJ "-^P" 

.cjj^jSLU «iLoL>. ^jj^-I ^jLjlaj (jjioj>JI ji cjj^jSLII SJjSLa 3j^_ij>JI jL^vjI 
1 L&LOLi. (j& Cjj^jSjI (jl^ni-lj (j^vjj jj 2 ! jjjj^jS Sjtjaiil u^pSLiil (j^-x-ij 

aj £", ,,.11 LlLl!I jj*- i<ajl J 3j^vjJ,l l*11j LvLoJl in "Ijl^l ojui ^liSlj '(J ".'>J 

(jl JLLjj i7c_LI.I "-jLjJs Jjj-s j' ' •(.£>-° e lr ^ ^ 7=-Ltl (j-o «iii-!jGj,! (JjSU! Jji^ 
Anearolic S.oj^jLj'^l IjpSLJI JaLioil 3j*j1J JjJ-i^. 03^ ^ U3^} L - *i>^-" 

••lSL> A^ 1 ?- ^'Ai -Bacteria 

(j-4-CajJ (_ 7 ^-J1 (^l^^ 4_flJJ_LaJ cULuULjl i (J_uljjj1 jj-* Ll<-jJ jS II jj-JjuU fCJJJ 

j j , ^ ;ya Cjj^jSLII .-.I djla (_yJI (3j_j1o ^-J- 5 '75) (j-a-iiftl ^yS f.\X\ JLi-j! 
» Ij-gJ I 2 La • u|j j pc La • „ II ^^Jl lIxJj-jSLII j-SJj (<sj i(a I 15 ojL^_caJl 3_>.j^) 

1 Uj • , >> t, I 

4_Lo jj Mill JiiL«jJV dilij 'jUI LaLula 3_uLjjj 2 qK ^ $h cjjIj_lJI Lol 
(JjAJLj 3-<kj • LJ3J i_jjkjjl CjjIj_lJI ^ 1 mij j i4jjJijla 3Jl_i Sjuiuj «L£jj3 JlJI^, 
c^jIj-lJIj . Ll2j ojSLj LoJlJc^. 1 JjJi^»- '/• 46 , 6 j cuij-p '/53 , 4 (j_o LuLuiji 
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(jLuiUI 6u0^3 ^fl 6-y^JuJI uljjjJI 

3-1 'I ualazl CjLoL>JI jo-OiIj iij uu'ta CjLijL^v jl 3j_lLuo «Ll*SLo CjIj^Li «Ljjji 

i t_llj_*JJ Jl^-^-J U1_L>.|j i(JIo j] QjuuS CjL_uJlC cLu_A (_ r l^ Jl>-JJJ ' JJ~* .^.1* 

. Uj L>0 7=-Jj-a _>££■ j» L>J I J ' j"f I (_3-^ Lj Lp. I 

Phosphorous :j£flnflJI 
(^LuijSLII I j ^ I U I jlSj -j .Ml ,J_aL>. (_yJ-«3 sLuujj d »" jj^ ' "j' a 'LxiS (jl 
I j'T - ""' '(jjJJI gj^juaji iaIjjlII <Iji<imi 3jLa (_yi^. I 669 «La-u (Cj JJlj-i) (^Lwl 
«GjJi2j (jl J-lS (_£JJI (jJuii! lillj i3_i<-u>Lill >=t^- <j£. «Cbtj *LSf t_jjLalII 
i3^|jj>. i_dij (JulSj t 4" 1 iia^La .Jjjx_4_>^j^jVI i_jjijJI (_jJI (jjj<-a (_gl J^tJ (jl 
jLai3-Vlj jjJe-i^aJI LfcLLt^j i^Li^si tuj^jj^ (^jji-'ifl (J Jt d ala '"'I a 1 uj-aJlj 

jj ^ 1 ..j All j./ilf ^jH^o (_ 7 JJi 
.. I j "■'* jaj>J (_p (jlS Utj . CjLj^IIj (jl^pJI (_y3 i3Lx>- j-i^a-Lc jj^ 1 u-flJIj 
i4JLiJL>. (jJLLds (jl VI . .3Ll>- Jjlj (j-o (JjSjJj 1 Vjl CjLjJJ ojiljj (j-o JjV (jli 
\ a_ i 2_ l _o a_*2J I J> )J_J aJUI r^jl o iCjLt-aJ 5> i nj a s^i^- ) a-£_i-u a-jj I CjLtS >_a (jl i - r ^ 5 
CjLjLjJJI . jU",,.~ V (j^LtA 4!LlO> (_,i£. Jls-jj 4JV dili LaJIj .Sji^LiLaJI (_y3 
■ "'I a 1 "j a II (Jjj^cJLl J^-JljJI (j_o 2«* I ;,^ll jjV (jl^ l_La> (j-o < L$j c-l A", '.VI 
(j If J g ... j (jLjJJLI 3_LL2 j^y».] 3JU- ^Jl (jLijJdl JjLHI j-uL u « ntill 

«L«jV d ^"1 A , ,.j A ll <"<! ■ <^» ^1, 1 cLcl i (<•> O-ibi L(j& (j_a d . ^ \ > s*.~ * I CjLuJI 
(_y3 2j>j-!I (j-° ^)^l-»" 1 "_> * 1 all (j^ IJl»-Ij LlLs (jl l^j3 «bj L*Ui .^jjj^^-uaj 
I i 'JJJ^ ujaaII (^)ia_aL>- (j_« ^-kj I8j t(j^>-j^j_d1 (j_a ^ilaj 47 (^I^J*. 1 la 1 "j" 1 I 
(_p35JU j<sJ Loj iSj^jJI 5jj-i.a3> (_^i3LuJ til! jj j iajji hLj^JI (j^ ^l-laj I 2 j 

. LaL^j 3j>lll jjjiJaJ ^Ijll L*i]j 
SjuLJ jj ^ 1 ..j A 1 1 - 1^ ^^ij>J,1 ^1 i nil (j_a 5^_uS ^_1_}U2_« (_y^. J '^"^^J 

: L^la i^J-^ 

.«UjLcLaj1 t -I L^JI (jl^bl (j_a X-^-^"i inU 'J^JJ* ' "J aJI 7c_L>JI (jj*ia (j_a -I 

.^_fl> Lil t/c^.l_d1 (_^j se ' ^ ! I '">! ^ 1 "j A'l a! J^j>" < nl (j-a -2 
. 4x. I jj Li d) I ^ 1 "j'Q ^jjj_u (^l Cj I ^ 1 "j aj I » j ' ' ^*" (j-a -3 
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ft-y^JuJI uljjjJIj QluuUI 

4_LC.Lli-a CjLal Jlj>"k n1 «u JjL£! Jjo i n"itl ^_£! i**il A , ,.j All CjLal Jl^"k nl i t_»Lse_)J 

4_) j Lq—LS-11 CjIxI * La It a ^j La.11 jj ^ , ..j A tl 4_cL_Li-a (_p-« ^l^-*"' 4_alLss_« 
(j_o i " 'I j i S j J i a ~ J 4 laj A -- 1 1 3_jJl^.2|j (_£jIj^>JI i-jjlaJlj 5jja^ i u»aJI 
jj ^ , u j A tl jl jj ^ , ua a jj_flJ1 dS j i ( n jJ-^jlI 4_jjL*j1 ^jl^JS 2 1 (jjS '***' a i "j " II 

CjLuiSLi Jo-jjC^juu^Ij jjA, ,,jAlt (Jj^I jJLuaXI Cjjuual ^Jjla jjUju j 
4_ljj_<-uj_1I JJ-3e LaJI ( _ r £ Ij^Ljj i3_jjl_iJI j j Je LaJI plj-il -" la » a ( _ T 3 Sjjju 
j^pLal (_j^- (J^l <~ i nVl (jj-"i i n~ CjLlaSj Cjjuual 'j ■>■ j j i aj 2j j i3JjjejJ,lj 
.^j-x-l (Jj-oI (j-a _J^3 '"'I fl i ..jAtl jskuus La I i CjJ Lj L«j*jJ I (JJJ-^ l_P-° '^JLilfl 
«Lj_L«jJ1 j^e_caJ1j OJ^'J lOtH?" 1 ^' ^-?- >1 ^' (J - * ' 2 Ja (j-o Jl>.1^L) ^cj (1>~*J 
jljj.1 3JL>JI ojLji (_i '"" a ■ "j a II (J-i-ol (JJ^-J O' iJ- <4 -^ >1 -''' lj-°J i4jjiilaj| 
t ->jj i nILSJl Cjujj^S *_o (J^Lajj (_ylllj ijLa_JI (jL*-l3 ( _^ 4jLx^tlll 2jj .>.«!! 
jj-« Lujm_a CjI A i "j aj| j^sj-a ^j^SjJJ . ajj i ntLSJl CjI A i ■■j' c * (j-* IjLa^ (j^SjJ 

■ o^^KJI 

dij\ La Q 4_il jl (j_* tl)*-^— ***' ' (J - * ^H^ Ct"^ ' -^ i ua aJI j^e_ca ^-i- 1 L-<i£ 
CjUa-taJ I jj^>- (_5-3 3Jjjia Cjl^ILa ^^3 «_«jajj (_ 7 J-Jl w 9 «L<i£l^lll 4j^c_JI j^-JaJI 
J .aJl£ 3-jLo (j_a j-J-jI LJLj-»-I LgXa-m f-Lu Cy-^'j i 4jj I jje_LaJ I ^ r L s 'j- < ^' w 3 
jj^tlijj t^J a i ■■* ^Jl Cj>i uaAJI l£JJj jj-* < )' <JuL 1 ' ^'JJJ ^ ' "J ^11 ^>-a-«L>. t i^ i n" i 

cdij tjjs ."il A,,,jAll (_il jy j«j iSjjLLtl j^aiexaJ I «_a 3j_<iLLa Lx^-LLI (j^ (j^Lj 4JI 
i4_lj>JI CjLljLSUI (_^S ^ i a " -i ' jaJ i<iLxscia mil oLJJ 4ia ■■•^j - l SjjLlII j j -» i a 1 1 
CjLul£j| Cjj^ Juu '"" A., . j All Jjju jaJ .j^ejJIj j_JI ^^Si i^Luljj^- jl d<jlS ^LuLu 
(jLt>.VI (^3 •^^- <lH J " *" ' "J J M' '^5r ''^-> J - U >^ '" SuJaJI ^1 jl 4j^lll (jyJJ 
^jJLsoj . .iljjL-a-" in" Vj (, ' a-J V SjLILs iSjL^J ^Li 3jJJ I j£-tbj i3ljii~iiill 
.^^Liltl ajjiiiIISJI /~il A^.^'aj ^ '/90 -60 ^Ir 3jLc SjjLadll '"'I A.„jAll CjLaii. 

Abrasive Minerals: gftaJI ^4bfa» ~8-W 

7r j I -r" 1 1 L^lseJa Juu jl 4-H-uJaJI ^2: Jl>-jj L»^ 2 j 1 1 a 1 1 .iljj,! <".! <n" i nl 



22fl 



jlj_a Sj—Li-^l Cilj I i nil ( _ T 3 CjjjLa-"n ill jjjjj i4_LaJ2l aJuSI JlJLo 5jj.flJLi.aJ Ij 
Jlj-»-jJ i^Li-al i ii 11 4Jl£UI cUt-uiall <".lpi (jlj i4_L<j<-a u^s\j^.'\ ( _ t 3 L^JI <i"ii nl 

«_j_cJIj (2rt-*JU (_^ji 2 .^ ,Utl jjl joj .. Laj^vIj 3_,ijLiJ| jljJJ (_A^al (j^U! 

(j_o » * i^a-j j i4-L^ll Lt^aJI 7r j Lfclll jlj^ aIqc 1 (j-a JL»-lj aJlJj^jjISLIIj 

i _* liijJI SjLijj ijJj£jlj Isjlj i nil '.(Jila i3jJ9jjJtl ^ i^a-p. j II jljJLl /jj« < u^Ia^ 

: < _ 3 JLUt _53e.Lt I ^yk: J^LaU! fO_i <±x-p. ^j^SLtl Q>flJ! (^ 

I cd 2+ __>* cil = til 3+2 I ^ 

_JJjla j^ tr> d la i ul aj » ' i *~* * J t_>c__JL_tILLl Liiajt Jl-iAa i _. c I LtaJ I aJlJj^SJIj 
Jljj^Sj . J^-^ ' " a J' CjI h_i">» ^JS mi ^_ r k Q^SLjJ t/yj>^SJl _jjjit1 ___£ tlul i nS^qjl 

«Lj^L_ci3 (jjijj-aJl Jljjj£Jj ii-d^SJlj ^j-uSlj^Jl jj-* ' k j i ^ (j-* * '" ^ * L)_9j$-y\ 

(j^UI 3_i>Lu3j 7 LijIjJLa ^yJI cjjjSDI 3j^L-oj cxxjljS Ii! 20 ____,! I__pej j '"> 

. 3__x.jJLt! i^ini-v 42 ^l 36 (ji_i 7-jIjjj L&jljJLo (_jjJI 

i7c_lLkljJI CjLaLi. _j_a 2 _..mU1I c-|^| Lai ic:jjj-all pl^j'i/l ^Jt dJJj 
Lajjj . iCjJjL>JIj (_£_^aVlj aJlJjjSLIIj (j^Lil "■ LgaJ^Li^s t-o-U_p in n-fcj (_ 7 ^-3 
(J1_ljji_UjJ! (j^CjjJI _jL3 ___>uLU j"j'^->'j .tdJjiS ^^lajJI jjcj>JI AjLa-"ii nl 
Q3JJI ^.ijJI <j-"UIj (j-^-fcL^O JJ-"" J?l (_>«HI Uj* 7c_jJb=l!l ____,£ 1 j^. U .t. " LLu.U 

a.^.Utl ^ <tJL>. ^JLc jl»-jj Lui^Kj (oj^JI) 
. <Gj}L^ ^ SjjiLto^^uUI ^JtLta 3 I 2^1 ajjjI^I jnn^j j? aJlJjj£L1I Lot 
Jl^L£ (_gjl_oj 4_jjjj ' al a ui j-;^- tt-lUeTJ I (^ J.^.Cllu.Uj <ilo (_g^L«JI pjillj 

it cjlj^>JI «L_u_uIJlj_u Cj I \a i"i ( a «Lu_A mj^ ^— ) 'J3^ j il>* L)^^- 1 J t ijr^ Li J' SjLC 

(j-a cLxj^SLII jL*jv2l p!j-i!J -(Jt!- ^ J^" Ct^- U^-i^L" 1 - (j^Sjia ^1 g" "1 
'3jj' J - ^ ' a ' a '^ b "?* o'>" ^'j^J 2 a I A ,". Cj^LJIj j j a 1 a 1 1 3 AjjjSLII 

' " ' ' J J 3 ' a ^ u -0 3jjI<Lla j^Lpj 3jLc aJlJjjSLIIj . (aL«j>JI a^) j^s>-\ oj^LJIj 

.CjJuLuj (jlJLfljJjl (Jila 1 I'CjIj 1 nil i_j^ tLa-j-r i"illj lA^Lla^J^Li «Lj-tiJI «LuJj(J,l 
itl^jLJLj_L>-U,lj i_j_lj>J,I aJlJj^SDI (j-a iJaala. l j H a (jjSJLrS n_£_^a2l Lolj 
mJj_ij>JI jj»j>JI uJS i—i^>- ji CjLu/Ji£. 4?uJb (_yk M jJ-°^' I tliLaLi. 3jLc JL»-jjj 
d U , „| aj j j ^- . ^. 1 1 tiJJj jjia SJIjl JlJlj 4 ii I -V" a in nljij «li-ufc mj^- Jl jj 1 1~ 1 1 
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. 2j^jlill (J-al^£. 
(_p3ljX.I (_yi 2 lot" i M U dJJj jl VI 1 2 ii I" -ie-a pl^JI (_,lr J-&J iC^JjLsJ! i<u 

3 7- (j-JjiiwI fj I iij La L&J^ l"llj n_gJjjL5»JI LljjL>JI £jj (j-O (j-* TT—lL-^TJ 1 

(j-o J-J-J-^ (j-^ t_2jjLo jjSLo »C*JjL»JI (jl (j-o fO^-jJI (j^-J • 3(4 I (jjj) 2 ^1 
j j Je l a 1 1 0j_<fc ( _ T ^ £.}j-»-J j^LlII (j-o <4J| VI i"i i ii i"illj (j njill j^icca p'j- 1 ' 

■ (J^ i~u nVI (jja-'i i n j i_al£ j_o_^Ll 

Gemstones 4ml jJI 44U» -9~W 

Lxjj_3 SjujJI j.jL*_oj 4_LloIlII j.}L»J,l (j1_i j_L4-i (jl Lui (j i ii •>" i ii 1 1 (jja 
(_j-i-ll 1 4_'i_i_g-"i-l I (jjl_«J,l (j i i taxi L4J2 i(_j_L*Jll /_S J i"il 4_b^JI (j.iL»-a CxjLS 
ijJLaJI j_lCJ jJLaJI J i""t L4J2 j.}L*-o \-tb\ mo 1 nj .«Uj_pJ LgjLal JlJ-"ii 11I 4_ljJLc. 
4_LloIlII (j^L»J,l JaA] (J^-^l J ' a "_' J iaijlII a j J d 1 U t-J^sl jJJ>-« 4_«Ji (jXj 
j-Lcj I j j-j II SLj pLjjjl (jjijJj . Laj-lc (jjJ (j-G^ioJIj ^ 1 a a 1 1 j <_j-&JJI (_ji^. 
J_i 1 1 j j I c /sjj/VI I jjt jJ^Ual (j-2 2 1 nL>JI J^I^*JI (jjk L^jjjjj Ltjl < 1 hI 

2J_oji11 (jl lix^p- 1 Ltjl< 1 11I 2_LSlj_aj I j" -1 j a JjJlso ^^3 Q^jLaJI (Ji. JoJ iil! j£ 

1 2 I _i 1 i 1 1 jj^Ltil (_& ijj^-l 2 jo 1 n"t ijJLuij . I j" 1 j Ja JijJlj>o /_i 1 1 nL>. Ijjj 

(jl f«-C.j '^ _ .' I (jjLaJkLj i j uaiU I jj£, 4_Ll<ClII (jjLtiu 'j 1 a 2 1 1 1 ajjiejj 
(JJulII J_lojjj .CjJ^jJI Cjli ( _ T 3 ^Lxj-1 UJJ(-aj LLuU ujj-o j-p-*J ^i5-« (j^^™' 
jjj 2 j I ir-i^/l L^XlLae-J (_^-<kJ 1 1 uaUj ( _ > ^3Lo^>-^U 2_JL»JI L^LojLHxj 2JLljjJI 

aLloJJ 2 Ij AJJjj^Jlj AJJ JiJ^jVlj (j-U^LJIj <_Jjfc jJI '-(_5-A «lLujJI (jjLtJllj II 'I Jill 

(j_a LLoj (_yicl l5>*"' (j- 5 "-*- O-^V J f\M^l>^' O' ' — 3 jJjjiJLI (j-oj .a^j-LujJIj 

.2j T LoiII (jjLtXI (j^s j_ii«3 V Lgil VI i<jG>LJI 
(Jj^jJIj Jl^-j-iJJIj cjj^LJIj (jjUI '-(jr^a 2j)la^UI 2_b)-!l jjU-o Lol 

. jljjajlj jlj^pllj 
. LoLu-3? 2^JT I j*« JlJejIj 1 LxjJi^ jLa^v'i/l Jlj^. jijs jl 1 n'tVI (jl ajLtXI (j-oj 

j j -» LaJJ 4 1 njJ_S3 jljI (j^ 'L^L' d J 2 j 1 » uaiej (j\£LmII jLjijVI JI^J Vj 
(_ylll ijjjcj>JIj jJe-LaJI OLl£ (j^utgj Lloj j_uSLII 4jjLoijVI j«^Jij£ j_aI^j>JIj 

(_y3 (j-uUI (^iLj j . iL>-i (Jj>j jl tflj Q>I (j-o »(j-tu VI L&j-lc (j£. Laj_L«j V 

(l a-j liiA) «UJljla (j^ SjLc jojj^JI jjjcjsJI ?-jjjr"i 1 aJ j .jL^>-2l dJJj 2^Jiia 
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,-,LuiUI 6u0^3 f^S 6-y^JuJI uljjjJI 

J 5 1 a 1 1 j » U^llj ^j^-» all .1 ^LtujVI «UjLuj j<u .(Jjji^- (_pL«i jl 4-&L>-j (_gi j_lc 
jjlS jJLjj . (jLtu^JI i-jLSjj i JLuJI (J-oLil (jJ! J Laj (jl (J^lS Jj'v iVillj > jol'llj 
i«L^vjl Sj^c SJl^-1^11 (jjS3 t — x rH ;t ^ oLudlTj jjfcl^jsJI » t-a £ys Jjj ( ( j£j_u) 

(jjj^_jj! (j-« * J »V' ' "J La (_, ii-l^l (_, t^*J £)1 ftj>^' J^?^*^' (J ' ' ""'- (J^ '(1>^J 

(_yi I .}Li£. jjkl^j>JI juiol (jl£/<u (j-oj • L*-lq_-v ^jLm i—Jli^sI (jjjLIIj ^jl < olllj 

ajL2j CjLcL-u ^^jLcj (Jiaj i Jl>-Ij Jal^j^ L^jjj (_j^-II «L-uLt,L9 i^IjS i"i"j 4lHj-a 
-2500 cLc^-ioiJ JJJJ ijjjjLXI J^ 3 " i n a 1 jQJtlaX I (j-uLseJJl ^j.* L^J-^ (J^ * ' J ' ' ' ' a 

«Ja 2j ^j^v 3^l3jJI ^ 2_i! 3000 
(jja (_>uUI «ull rLl*J La (jJJ rLj^»J ^La (_>uU! jj£. (jj^-'iM j-&!jj>J! Lai 

(jl (_,_[£: I9I2 aLc (_^fl (jijl (_gJLll iiislj-LflJLi 3-aj^SLJI jUtjvVl f-Luj .*Lkl 
j_A^j>Jl (j_a ' la I j j 2 II vJUdU -Sl-i}-) J iuq uja] I ) Al^jsrm a i _ 7 IuLa 4-)jJ OJ^- 1 
Uo-JjIjJs *j ifa c L-^-ijj ij^>-j-ij l _ r ^ Jalj-LaJLa . L^jli 3j-&jj>J! (jjj Sju^j 
S-aj^SJI jUe^^I Jljj Vj . >Llo JajjI^S 3JS>Lj L$jjj (_£>i-t Cr^ *>-<-« Cr^' 
aJl£ 4_<ijJi^ 4-0^*^ 1 nil 11 j «Lu^cj sLlLuV 4_l2j^cI Cm jo i h~j '"'■ axa (_L«j>u 
2 aj ' 1 a a (_JjI Ji_i ill I jJt^sr o 1 1 lj» i.^.jt s | pUtl JL&Lv Jl2Jj itcjjLUI 
L^JS ■» I . ^." LjJljla (j^ < j 1 iij SjMj (_?-^- "Jyjt} "-° ** *-. "*^ Ct^ O^ "J i**J 

:«LjJj^j 'L*^ (j-"Ltl (_3-lj 4j2jU3 ^^Jj Laj^J .^Lxj^i ljL^>-| (jjSLi! 
CjjJsLjJIj .3_ol_4J>JI *1 (J3J (_y3 (jl£ La d liVi'alj jjuv'i/l d_Lo '.Cjj^LJI 
1 3^-a-LaJ I Jjjuiii ( ( _ 7 ^L>JI) /- 1 iij 4_La Lcjj t_ijj>JI j_l*JJ (jujj) j rn<^al 

. Lc I < i"il j!& I a Sj <-r » ■-— > JlJu I (_£j I_LL>iJ I j 
i(j^e_*auJLi 4^jj 4-ij i"il ^_A^>- 3-Aj ^tJL^'J^' Lp ° ' " j J tCjjjSLul j^?tjv 

.(jjiUI «UAi3 
SJlC (j_^3 ^^ojJI (j-° 3Jl>-Ij Sj^Ij < " 1 ii mhS I Ji^J 1 1 '<a a- » I j>j_ji-j : Ji^ajJI 

«((^-il i ii i al_A)> 4_)2lJ (_^ (ltiuJjj_i_u1 )) /CJ5E_La iJ7 J2 (JLlLdI 
d 1 iimI (_^>- (jl^J^l 1 ^JjLLa 3-^J (jy^tu ^?-*- > " * l>*^' ^ - ° ' " ' 3 *(3»* ' 

di nn 4_i^ mi" jl i4J (j^J 2i j |fl Llj a ^_A La L^_Laj I^jaSLgj i nil Jk_u_ulM 
L_alljeJ^ .jiih i"ill tj\Jt£ jj I j*i a jjl£- 3-A La L^_Laj «i"i mi *kJLS 4- l -La- rw ^j"" 1 '" J> ' * 
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La 4_Laj tj iaa»zl (_£_>-4J>Jlj ij-ao-^lj ( _ 7 J-A\j ijot^ilj (jja-ubfl (jo La 4JjJ 
ojui I kjuU JlSj . ( _ > ^L>JI L#Jt>J (_)SJ sLSj^j i " 1 1 2 J la (j-a jjSJlj j : (jjStll 

(j^jHa ^£jJ,l dJLuj^jSLI! (_>iiAL>- ( _ T a (<u ij i mil ( _ T a (3.1^*^ (j.u.a.*-L9 ijljJjl 

, «L3e_LsD I J 4- L lq jv 4j LajJq 
4-iLo ( _ T 3 ^_gi ' ' ut212j| i " < ii 1 J j i .Jj-ajJI (j^-ij '^-'rh 1 Mj"* - ^ tLalsej : Jl»-j_ijJI 
.^ ,^.1 Aj"tl ^jjJI jaJUJI (jJI I J '"( i n a iJaL>J I ! JL& ^1 j La-ill ^ i"nC ^/l Jtjj-a 
«lj_iiai- CjIj^Ij (_)S-Lu (_ 7 1c J^^ty _9-*J 'JtH^ i ''".-.' LojLi-u tf^ij .ijj (_J jJI 

j i j_jJlj>JIj ajj i ii ir U.I cjI'vjIji ii (j-° LuL^^rP "^f-j-i)-^ S~ >y 3 ' * ! J ' c ' ^3 

$5e-i Jl»-j_>jJI CjIj^L (_)-a*J (jjj f-Lu J .(J£LuJI <_*j!j-Lu (_jJI jlj-uai-VI i_J_)j>J 

.LLIj^ 190 

tpl^J^I (j i n-v l (j_a »1 m < n (j_a ^ ) taX\ 9 i _ T J-ujLiJ1 jjj-iAll ) j**< * t *. jj)j_Lil1 

a^_j_U x 1 cliLdj ■■j'^ (j_a LuLj_4_p * tS^ILj 'j '>»-»■ ^ ^jl o t n ^jj\ J**?-*" J3Jr±^'3 

4_jjJljJcjj «Llcljji!l jlSj .4JjJ (jia.ul (j no i"ill 4-lsdjju (JLL-> lilj . (jjjL*_Ltlj 

3_ajLO. (_^fl Lijjjj i2LjJJl*JII olj^iil aL«JI JSLl^JlI L^Ijjl1<-uI di! j jL£ 
CjLo-LlL>-I «LuJlJ(JII Cjlji^iJIj CjLaLiJI (j flSj (_f JLa (_gi ^1 (j^-lj . .(jLcujV! 
4-i I nil CjJJljijj ijJJljsJI (j_a lj_iiS jLjI i(J!j_<-u l*LI j 1 ^ ■ 3j i " a 4j^ mmII 
4_uJj(Ji,l CjLaLiJI j^L-iiA (jl oJL>i ij-CcvLJ! (j-a (Jj^-3 i ' 1 1 ' J a j La-Li ' CjL^>-j 
[jjjJ>-\ iJJLlAj i4-ajLoJI LaLc (j\ ki«)-»iJI S^ILS (j-a ji^' (j ^~ (J-J (<S-1L*J! ^^ 
idjj^la jLaV /. flSj (_3jjj/ «LuJj(J,l 3j^ill 4j'j-° o' J-*J iLfljLseja ulj (JJ^J 

jMjJI (_L? ^ 3_5_il_uJI v2jVj_«JiI (j^. Zj j i< SjLjj 4-uliJI 3-JLUJI t_jj^>JI 

Cjuj'ii ii a (_y3j (^I'C i nil jjijJI ( _ T 3 Sju^JI (j! LxL-v 7cjj^3|j .«LLaLi!!j 4^Jl2jJ,I 
Laj^slj 1^31 i-iJ^pJ (jl JljV sLlJLu^UI ISj^alj LlSj^sIj LujjI CjIjLSJ 4 nni tl 
a^jJI /oJUJLa iv2jU.Llo.VI Jljj ^yic <U)iuiaJ| jAj^X\ v2j!jJL9 ^yfl lj-tlaj.j 
i_3j_lu jo^jJI Ijvjfc jlj (jj^jilSLI! LjJjj j t^ o i lit (j\j^Li 4juj2| t—ijLs al\ Jlaj 
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^VjljlII v^jLlj Luls^lal Ijjj .2000 aLc j-ijJ! (j-o u>j1i 6 .5 Lr l\ j aJL 

(Jj" i ii a ^1 2000 aLc ^ J'^jl ^j^'i/l JjjJI ^ Ji^iJI ii]}L£L-ul Jjj-a 
■ ^ r- 1 , ^-,j ^| 2000 a\-C ^ /oJLai^J 4Jl_a iIJlj* Cr £jjua^\ J^iJI i_d>LgIxJ 
i^LsJI 4jju*-o (jc 3j_o (j-G^Lj «LuJl«J,I Cj I j^i] I j CjLoL>JI (j-o L$J ' i nil r-LiJ VI 

^ (JUJI j-Lul ^ /.40 Uoa-j S jjdll c^jLV^II e*£lgIxJ 1 970 ;»Lc J>ii^) 
57LL1I (j-o 7.2 1 j (Jj^JLJI 77LIJI (j-o '/24 j (jjjLa_iJI /7LIJI (j-o /.30j aj-lIwI 
3_oJijl1,I CjLoLiJI (j-o Sj.p.'i/I LoLc (j-COLHI J^Li- I J^N j"" "I (jL^J lj^ '(*^tiH 

. (?CJjL<JI *JiJ JlIo «_<U>.| jsJLtJI 4 < \\/fu ill Lx-« ^H^l .SjJ9aJlj 
OJl^J «LjL-UJ 3JlJJl>- j a I "* a -iLjtjl (j-« (_^3LlO V 4Jl3 (j\JjLfljJ,l JjLaj ?-°J 

: J>a Vl 

.^l ^ - r .nVI lULU! jjIJj -I 

,3j>.jjl1I SjLIjJI cjLoUJI J>iil^l ^^Lc y \t ^JJI jUj^^I «^j -2 

.l1iLoL>JI <L>JL»-aj i?-1jS-"ii nVl (JjLj<j (_yi ( _ 7 jv^J jjSLU I ajJCJI -3 

.SjJsIj 5 ij ^^ Jjn'inU (^a t_JkJI ^^lc jjIjiJ! cjVUIs.! <jV 5 liU 

<jiiVj_«_o L4I0 iSjijji^. J^l^c jLpcVI (_^ Jii-G (jl jjV cjVLiia-V! cdJjj 

x_a ( _ 7 ^».^Jj_&ill ^JLSjJI (j£.Lajj ,1 <t\l j~ , ,.VI ^^a S^Lj_)JIj c < _g 'I . V.aVI j^iill 
«LaL>J1 1 " ) I d ' a I j 1 I ' rtj ^ A ^ ^_iij j^Jla 1^_L>-i /cJ t^ * i uJt a ^ dJSJIul Cj1^_jju_« 
3jjj>j-3 jj-a JJ_^J (_Lal^c 1 'I ~ti2 I J*^i~^J '(^ " < V<aVI J^LilL-u^Ll 3_>Jl i^aJI 

(_>iaju (jLa 1968 aLc oI^jJlSj (jjiLjI cJ^- *^1 Jj' jLj ? t " '"*-* ij- r ' ^*~'JL3 
I j j 1 11 1 cjLL>Lii>- VI Zju^j j-f^ a 3j^^3 ajjjJLiJlj cJLijSLII Jila cjljJLaJI 
4jlr t_JkJI JjI^j^J fjjjJUJI (j' ^1 (LaLc 1 20 -70 (j_o L^IJJl^l j^c) 

(j_a j>J_j_»^5j (jl_3 j_i_«Ji,l ' . 1 I '^ II ^^3 4-jl_al JlJt "i i nl 3-«-3j pi i nil 3^=_l1J 
j Si Laa^a O flJlLJ^ I I j rt j tA^jjLLuJI dJjjoj t L^j*r m Q^SLu-u CjLlLdLlL>. ji 1 
CjLu3LlL>-I j^Ijj 3-ajl (jl TiLxisl^JI (j-o 4JL3 it_iLiuj>JI Jjj-k 3 CjJJijijj iCjuLlJI 
i^La-l jl >LvLc (jl i/oJL»JI -la-ljj (_2jjj< t_ALJI ^ Jjl^lII (JjLIo v2jLoUJI 
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ft-y^JuJI uljjjJIj QluuUI 

jJcxaJI 3_Li£ J>< i~ ml (^Jl *>==UI >L-L2li^a i alUlt 4jL$J j_j£j A3j 

JLpJI (J& LijL^s Di^ ^ ^ JLCo-VI iJUfcJ .5alUlt j 1 ,^ < ijji jj^sLk: 
LljvjJjJSLj uJlj>o ojSLj i_ajj-u » taAjLj 4_cSLJj i4_l>-^J^-l>- 3jojl^3 (JS luj 2j 
I Jlj* (JJLso La I jlj . CjljJLill ^j^yLSr-'i ntj j^j i<ij CjLaLiJI 4j>JL»-a ?lj^>J 

jSLa iS-ujjII cjLaUJI ^ 3^Le-a ^1 *Jsjj (^SUj V 4JL9 >L£Li^a e-aj^JI 

(j_a ^Ja 8 -.(j-Lc |^>1^J JLU.I ckn-" (jt-^ L^jLJ >i«^3 t_$T (>a ^ ijLa 
jj_a La1^_>.jhS 32 tAo-uLLuJl ^j-* Ai^-^^nS 540 t JljJl^JI (j-* (j-k 5 tAa-LLwl 
I , 8 (<sj ((jjjLa-JI (j-a CjLalj^jljS 9 J AjJjiJLi!! (j-a Lalj^v^jLS 15 iAjj£J\ 

. lyS Lea \J I (")_a a I ).>. ai-jS 

^yJI *>5til! (jr^J lij^' <LP"L> liJLuij iJ^JI -^k^l (JT^I^ 1 (J-° ^tP"'- 1 L ^ 

3j_i_5J! Llijso La ^^1 J '^" ,_p3j2l •»■ U , .. ( ^j_a JlJLjI ,j}L«-Cl (_y^- tj^^-*-^' 
jLsljJI <_,-!! ^j-^JJI j_Aj ioUoVI dili ^ tiJLi (jy^tla *u iLgjIi 3-l^j^I 
jLLaj i4jlS|j «(JLjL»- (jVI Lltje-u-al jL^oJl pLs CjLaL»-J i L^jLtj^J '"" ky-^ ^J 
sLuJjlII CjIj^IlII Cj Lila Lll>- I «L>JL«J, ?^«JL!I l _ 7 s>- Lla jj>. I j . j_uS ^^Lc aLoHa! 

3jjj ^^.a (_£^>-l 3j_a L^JLiolj 3j^j>JI (j- * " *"" uVI SjLcLi alxII&VI jji 
jJL^I culj-La J-=-a Sjjj Jjsl oljla J}U^ (JjI jlJI fuk-B jl n_d}L£L-uV! 

C^-ab La-3 J^ u Irj ujLSL^VI jJl^j 2 j c I Li^aJI v2jl_al oiti^VI ^ 3jjj 
CjIj^lII j^LuaJ «L<sjI ijJLui UJ^_" aj , ,,la jjU'll »_a ( Jj^LaJI ( _ 7 i^. Lx>-^JjjSJlJI 

. Lajj ^Lij^VI 3^-jj (jJI 3_uJl«II 

.'iulUJI ^UJ^fl £-2\3-a pJb\ 17-13 JlSLi^fl j^bjjj 



2J2 









uJ^ SjtSlj jl 3 JjJl>- 4j^_iIiJ <ia^»- (JJJjuJI <j-u-<J 

3_i_ij_«JI Zjl ■ >» >Jlj <Lu>»JI S-o'i/La i3_ujjJI 2LaVl 

jiAII L^io ^^alacxi ulj ("iU~i nlj (jjjLajJI CjLoL>- (_ji£- 

J-j-^JI (_^3 3_*jLa dJJi Ir jlaIj mi tlj > 2 Lll 

£yl ,U , ..jVI c^sJLi jL*j>JI ( _ T i^ljl (_y3j 0" la i " 1 a J 
f. \j se naJ Ij si mi ii S^j^jv 4_ui (_y^J 'LttO*^ Pj"^' 

(_^ (J ■■ I la I JLCJ- Jj-U^L-U (_y3j I 3j) ' -^ t 1 <Ll3j Mill 

dJU JlS . Lj_iLLjjj_4-> Cj-»-j^e£I cLalaJLa (_j-3j <— sjJlU 
4-j-3j Mill f \j se La II (j_a SjJlSLj i _* frj-II ?-j^-"i i nl 
(<sJL«JI /y^ «U «LujJL»j <lLsj^>- (Jji iliiiiajj 2jj LaJ I 

/o_^vL_La ^j-* '^ * ufcjjl r^ja-" i nlj «\_Lc.l^_£j1 (j-«j 

..pi 1 J I mi liLUI (j_a) (jJjJlJI gjJLtl (j-3 j-J^jf 
t ijjuu ^^ ^j ..lUVl ^JLuv (j-* (_}-3 LuO^J 1 r^J>"li nlj 

j j ii-i < II (J^L>. ojuj(_i Loj hjLojjJI (j-oj (J-j-cJI 

sLcLLgoj JjJij»JI j<3'^~> 4£js>- cluLij . . 4-lo^Lj-u 2 1 
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6-y^JuJI uljjjJIj QluuUI 

( _ T 3 (<u . ( _ 3 -o^L<-u 2 1 Jl^jiJI (J^lS ijJji-jJIj aLSJI 4_i Cjj^'imiI La (j^_i (j-o «GLaj_Lo 
jLaj>JI L4I0J iju^ioVI (j-° J-i-" (_j-^ <1>^' JlJ> -^' J'- a - i j' 0^ (_t j -°W j> -J' > .-»»t| 

.^^jOJ^SjI (J I «i mi 1 1 j j-La^ j 

aLc 4j>1^.j £>£. «LiL£ ^ (i_d)ljjJI jlj.il) JaJoJI Jj^. mSj^jJ! ' a 1 a j j 

( _ T lII 1 «Llo^L<-uV ! LuLljj^o 2jjjj 9J=-l Cj I jjji jj I tLaiilo (_5-i*3 iSj^M^J-* 1067 

«Lil*JI JjLcJ dllji^ .(jJjjiJI (jla^JI (^ JjJl^JI aL>J r«^=-La j-jM (jVI J-f^ 

. «Llo^L<-uVI j j 1 a « 1 1 i_P'j' "-'-'- lji' jLj> -^'j «LuJlJ(JII CjLoL>JI j£l i_!jjlJI 

CjLoL>JIj Cjljjill dJJj CjI .}j_<La JJju Lujii ^J (j^e-ij . . aJJUI JlJLo CjIjjIlII 
*s-J (j-aj . j-lISLII l*LI j AJ I" 1 11 V i3Jl^>- ^ I r J£ ^jJlJI *s-!L*JI ^& <LuJiJli,l 
(j^ CjIjijJUI diij j<s-a>l ^Ir aj la j ^Ir tiijtaJI I JJt ^& <±<JJL>JI j .^^' . .."a 

Jljj jsJj 1 JljJlj*J! j^i~ ( _ t 3 (Jio 4jjj*j>JI "J J ' ^ c (jLmjVI /j La acJ Jilo 

JljIjjLj 4"no it I <-^JIj Loj njLjij^L! LoLai jjJlj>JI ^IS .. Iju* I-lojj ct-^*" ^ 

j'--"l 3j jJI j_Laj>J, jiLjj gSllI j Lac (j-o L^iljJjj j j 1 a * 1 1 ^Jiju (0-C.j-J 1 .ilj-Iau 
1 3j I 1 a a» (JS JlX.1_uJ iaJlJLj (_p ' • La c Jj-J ro-l JljJljsJI (jl VI . . r ' LadJI 
j ' . • ^ . — . t T Lol Jca-'n ill jo-aVI j^\ 5j .>.-»" 1 1 «^32l3 .ujj< Mill aJuD (JjjLjJLoj 
Jjjije-a l^lsc " (_y3 AjiitJ (JjI JlJI oJLA (jl VI ajjJI JjJi^tll (JjI Jj -i^-J f^J-} 
Vj mi _pSi ' . J LaJI (j-° SJljJjlII pljjVI L«_Lu 1 JjJl^JI a\ JlJ-"ii 11I u^s\j^.\ (j-o 
... I j'"* »l ii'ii n^U VL^o p Jj V Lx-« 1 L^jLaljiir"! nl (^ Lcjjjj 
JLjJUsJI j»L>- Cj LlLj LlL>- I (j-o «L> (JjjLi V I ■; 1 a ' 4_ujj<J! JjjJ! tiJJtix-iJ 
HJuisal (j^J^La (j^a i_22l Sj uiC (j^^iSl Ll!L>- 3jiljjJ,l CjuLlJI C-i-i ii->- )«-LjJ 
CjVI_<ii>-! (_yJI d-LaLSLlil J-J-C CjLaj I < llj 1 4_l»- jJjjjsJ I JukljjiJI j j Mil j 
^jjl!! (jla^JI CjI-JoLlI^-I ^1 ' "' - ; 1 ^ 1 ''' i4_u^jlII J^LJI (j-o JJ^. ^^3 i4-lllSIL tut 
t4_j_3 (J_aJ_« (_ 3 _3l_Li3l Jl_j_li3j .}^>.^j jJj^JI (jS-4-l tilA_L3e_l i^_uSJl JlJJL>JI (j_a 
4-alaJ a) 5jJjj< 1 nil (J& 4j^3L>-j (jLaaVI l j H a ^js>-\ (j^J^Lo (j a 1 aVTd. ,'^t i_Lj 
(JjJoJIj . (CjI^jj^JI 3^LaJ a) LuLbjj^ ct^J <(jl JjjjJI i—iji^- (^J i((jjalajLaj| 
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\jJjsM QbjJI ^9 A-y ^aoJ I uljjjJI fUftl l=P l£ Sjlii 



j»l^i 


SjjjJl 


yJ»W>-Vl 


ajjjji 


jkll C)j-U 




jW' iijeU 




488 


LJuj j a-« Sj j i a <?*■ 


4477 


/jJri iij^s^ 




V^-Vl 




A^^tjjl dJ^I Jjjr_l)l 


148- 107 


O'i JfUjI Aj J 0^-^ 


3082 


d » iTJ) 4j rU&Ls^-l 




6Jb\jAi:jS\ 




i-JJl 


118 


Ojiil AS-Uil 


982 - 822 


4_j JlJl -/^ J Sjja_£-S^ 


116 


A_j jtJl 5j ja^Jrl 


529 


Ajijjt_*Jl 3gj jJl oXJkl 




«jj ) a— *J) 


500 


4^uO a^Jl «U i .i »; — •>- ' 


-10304 


r U!l JU-VI 


10505 


^ 







.(jia Q3J- 773438 J^I^JUj J^jll 4-lUujj 1972 j»Lc ^ jJlHIj 

j I 975 aLc ^ j JlHIj JjJoJI i2jLaL>. (jjj (jJJJ-II JT^- 1 )" OJ^ i-dl j^j 

^rua) djia Q3J- 87S ) f L*- 1 ' o^ (jriL^I £^W (a* 3 a** 1 " 1 16 , 75) 
5jj,hi-kXI cIjLLLlo-VI 3±«^v ^ '/. 6 , 56 dJLLUj 3jj^*JI JjjJI <jl (dlli (j-a 
2LJLLJ! ^LjIsLl^VI 21*3. <j^ '/. I , 37 ii!il«j ^.a. U-Lu idJlill *JLJI JjoJ 

4_JkLtJ! ClLul '^-^ »1 JS ji (_, 1 11 'n V (3^-Ij iS-lLiiaJI cLx-iialj 4 j i a I ( _ T J*J -(J^-^ 
V S-oioj'^l 3j_iii-2JI (j-o dJ o i n ^^-S 3-*Jal^JI <Jl>LoL>JI /. La »" LxJl 4_ujj>Jlj 

5i loaII jj-* ^P-* ' 500 i _ 3 _j_^-j ^P-* 800 ^j-* ^>— i-j ' 3 °^ ct~^ ^ l - j ^~ ' cjL«L>- 

. L*j-ulj CjLsI mi'iSVI (JLjco (Jlj Loj .j_uSLII 4_Lo j IVT 'i\ j i^J^tJ 
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iS-y^JuJI l-IjjjJIj QluuUI 

(jJU^f £yi /. I .98 -I .8jiaj LaS" <i_J_1JI (JUil ,^a JjjJI £_ul ^JLa^-f 

Cj L^v LlIj*. I J i n _i I j c j i J= " ( _ r ^ (±JL\1I joJL«JI JjJ a^_uj 'ct^' jl " 7r>-->*l 
JjJ cdl^lmj jsJ Mia 1970 ,*!__ <____3 •er£>*il fs-IUJ! ^ 4-j£.l_Li__ll Jjjdl 
J^soj .. U*'a '/. 17 VI JjJL>JI CjLoLi. (j-o L^vLlJl <iL_>- (j-o tiJliJI *_1L»JI 

ijl » i n^/l <___& 3_LjL^JI 3j>^' j- ' I * ' ' a * SjjIj jL«j (__SL! ,jj i ,^"ll ^sLJI 

J-' ' ' ^*" .' TJ^'j ' JJJ^>JI aL>J «LjeHil,l 4-UjjlII (JjJlI! 3-oJ-iLa ^J°i LuLbj^o f^3 

Vj .((j-la <>_j>La Sj Mir (j^s^i^l 1974 *Lc iTjIjjL-o tr^JLLi) L^bJl 3-al£ 

4aL>J1 jj-* ' J >■ ' " ' * 1 J~ "J—*^' J ' ' ^*" 1 3 m i I ;3^ U >j (j-* I M mi j -a rt \J iaj 
(j a i a sej L ^ x f > ' U^-P Cr^ J' J>1 ^ l_U j_>j i(__L>JU » j'.^»"tl CjLvLlL-*-! I JlC Iaj£ 
tjrjs a50 (j-a^iol J-Aj (__3LJI j J i a J J i(__L>JU «-U-Ltaglj aL>JI /rLlJl <j-o «j^>- 

. L^j-LlJl 
tj$J i/oJL«JI JjJ (j-o «_cuJ Jj-i (_5-3 JjJl^JI aL>- Cj Ljla Lii>- 1 Lj^£i J-2Jj 
^j|j^>JI (___» Cj^Lj 14I0 AJ-23 ijojia (jjuii- J1JJ0JI aL>J «L*jjJJ 4_u^jlII JjjJ! 

«Lcl_Lc£3 > r< *lj 4^lj_U1 aL>J1 jj-* O-^ j' cP^ c^"* 6- * i* - '" ^"' ' J ' *~* rt J (J^^J 
v2jLc:1_L»-3 3_alSL! a^I 2<~\;.^\\ ^^ . jjj^JI *L». <j-o JiJL!! j-aj-I! jjo^J! 

f^Zjl «-jl - - — 1 1 ^jufc t_tJL»Ljj o}LJI dJJj ^ (S-uijjill) t_.iL.aJlj JjJl^JI 
» M .^« 1 1 (j^ JJx. 1 'II 'j a 3_jJj>J,| jjjt^JI jj 1 ni^i 3^L>- ^Ir Lj/Lj/I JLajju 
«_iLca^ 'LAg. aj^jj 1 a -1 la » a -^Jj" ' "„' l_»'- ) -" 3jij^>JI JjJi^J! j^iro (_5i^- Jud«3 
. ', ,^ a) 4 j 1 MtjUll 2jjj j »jJI (_y3j i(«_iLca^ 4) 3-j^-j!j^>JI 2jjjj »3<J| (__3 
4_ujj(JI j'^" 2^jj j -^ ct^J i(j_vlj » L-a a) iLLiJJI 4j^_ukLxJ>JI (_y3j i( Jl>-Ij 
3_u^jlII 4jjj(jo->JI (_y35 t (^Ij-U-va) 2jo miL^JI S-ujij^l 4£^LjJ,| jJr £j (» "'I ■ a " 4^1 
SJjJ (_3-^J i(__vlj » L-a a) 4_lsIj_»JI 2jjjj aa-JI (_y3j '( Jo-lj » '" a a) SjjjjJI 
4SLLiil (_y3j i(»-il---a 4) 5_lJ| ijltl 2_^jj -^-tl (__3j i(Jl>-Ij » Lc-va) iJjjjSLII 
. I977aLc (_ji>- i(jL>-lj «_u-a^) Sj^jh 1 nil 4_ujj>JI 
' . J -aJI (_,i^. 4_ujjl!I 3_oVI 1 j H t — > ' a__— 3 (__!! ."il-- 1 .^.^Vlj CjuLljJI j_uIjjj 

al«JI (__3 j^jjlII JijjUI 1 -1^1 j" 1 "I 1 La 1 "j" a <— il 1 n"i->-l (3^>-ai Jii!j i«Gl j ds>- (__3 
• '® (_JjJi-»- (__3 Lai aIj^-jIj^Iu ' . J LaJI CjLjtlLLa ^jjs 
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l^jjaJI obcjJI ^s A-y ^aoJ I uljjjJI pAl ^Jc Sjlii 



f»» 


^ 


^ 


P u 




1980 


I97S 


1970 


1965 




167,0 


145,0 


125,0 


109,0 


(4 ^ m 1 jj^iL*)) g^JjjJI a]LaJI (jlSlul JJJ1 


6,3 


4,7 


3,2 


2,3 


G>k a*W ^LklH ^M*l-.VI ^Ua-I 


37,5 


32,58 


25,4 

160,0 

503,0 

20,0 


20,3 


(JUaII t^LuiXI jjJL, j^j-flJI -'IN J*--* JaujjIU 



i-klfcdjl £j«4 U^lul ^Jjjdl Jj^ll ****** fl" ml ■t-.-j" -« 1 8 (J^-A*- 

3_*jLsJI 3_ljjjlJI x-JLcall (^ oU 1 njlil 5^vj"iSl,lj 3_JL>JI olJa lio] lj 
3_o>LI jujl lilj .(jla o3t^-° 4,63 (_,_& 1980 aLc l ^s>~^ c-iLaJlj jjjL=tll 

JJLi ,jJ .Sj-ii!! '.'J'^"' O^ "JacLu-aJI JjjJLi (J^- 51 ^' 2000 aLc ^ <LujJ-!l 
(j_o (j-la Q^jJLo 105 0jJ^9 L^-LLi! aJ 1" 1 uj Lx-a iaL«JI ^^3 ;»ljj»-^Lp 300 (jx. 

. J-jJ^v *Li. (jJa Qi-i^- 250 -210 (jr-i-tj lj_&j .j»L»J! ^^.a i^jLjJI < .1.^11 

,j_a (jia (j^jia 35 JjjAI (jl^ lj! Lol i LoLc 47 -40 Sj^o JjljiI! Ijl^j rlSJVI 
.4luj 134 -125 ajua *<" ^y^a aL«JI ^ <_. 1.^11 
oLoU. :Jomi" ^jIjJ! i.Ii^II S^LLc-^J 2-o)}U! Sjj^iSlJ! SJjVl jIjIIj 

(JljJL>-VI d-Sjjia jji 4_ujjl!! ' . ili^ajl 4_g:LLuaj t^3j_oj VLjlS UaLjjjl i La ijg 
^ (O^tiJI (j^s Vjj i3Jpim CjIjUJ! aIjlJeI^Lj ^I-JjJl^JI 0L0UJ tijLiJ! 
HJjjj^LI! >> j i mM Jjij (j^-jljJ^V I j , ,.l , ..? cjIjULII aJJt . JjJoJI r-LlJj 
i_j_iL*jj i«Ll!j|^1JI CjuLiillj 4jjLukH CjljLiJI (j-o I gjlg J J najj I (^^-^J 

jUU ^LjJI ^UbvV! £y. /. I 3 ,85 u>£tu? VJ^O J^% ^ULabtil e^ 

(. 1973 oUL^-vl c-.lo.^ (yHjJaJl 
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/_Ji 4-j-t-i.aj i<_j-jlj_JuJI 4-jJLc i4_aLc ^ aj^gj «Loj_»JI JjJij>JI CjLaL>-j 

4_l>-j^JLLlU 4_lLj-»-1I (_y5 /aja-<iJl jjj tcjIojj (jl (jj.3 (_, i^i<i 1 (jl (2A-*^ *J 
( I : I o it (j-LaL& (j^jlsj^. lJJ(j* i uj j>ljLa-"n ill cdl Jl3 <Ltc I LuaJlj 3_ujJjuJIj 
(jj^j (jl (2 ii^jLlIxj-J! i 'I I" (^ SjjIj^JI 3alUH Ijji^a /ojtil! (JjSLj (jl 
J^j iCjI c I LuaJI ojui JIlo /_^ SjjjijjiaJI Jl^^li-VI J^l^£. (j-a LaLi ^LaLc 
'.^Vl^ j-uiiLI 3JjUe-o (_ya joJjJI 1^ mi^L) i^jjIjj 2_3j^ji_a (jjjLi^. dllj 
i3_jcjjj| «Ojlj^>- ^Ir i Vaj~ Lajj 4jjIjj>JI 2al Ull j i ,^^< ^^.^tl 4ajS (jl 

jlvIjJI ^Ij^-^LjSLiJ ^j^l^^I^^VT^Luji-aVTil^jrtJr-jl^pj^jlJI tills 

l_kj| j ill c ( _j_ijIj <_2 2l 4 < i n" lTU La IjJlS ^j U.ja Jj^lJI Lai ija^e-ill (j-a 

(_^3 (j j ■» i a_i ll<~,tl Lo| ,2L4jiII (^ tills ijl>.!_jJI aIj^v^LSLI! ^j^JL^^L^ 

4_ii tc-j».j_j Lx-a i •" se a II ^Ij-st'i nl 3JL>- ( _ T 3 L^-La jjIiSj (JJSl Jj^IUJI 3JL>- 
j-i^aJLc £yl IjLvlj LoIj^vjIj^ (jLa tilli ^1 2_aL^VLi j ijj^pjl ^IjiitlxJ 
ujj (J^jjej jl 4_cSL«j ^LoLc 4_La (Jj(jaJJ /a^cjiJI «UjixJ (_£ JJI tiLJj i(j^J^£L!l 

2 jl j ill (j.3 (j-L-it-J i43LoU- (_^a jjj^JI Jjiii^? (jjj j»!jj*j1i£ 4,44 ojjGa 

j i a * c (j_a JLjvIjJI ^lj^a-j 1 j'CII Lai . jliitl (j^a aIj^vj!j£ 2,98 0jJ^3 Lijj 
V)Jiie_a }LaLc tiUju d_La Jjlsejj JjjiJI <U>be-l ^ jJI tilli (j^vjj Jj^l 

<i3l_oLi (^ JljJl^JI Jjiii^? (jjj Lolj^v^Li^ 26 . 6 JJJjej (jl 4-SLo.ta iLaL& 
.jJLill (j-a Lolj^v^Li^ 19 ,90 ojjuS Lijj 2bL^iII ^ (^lajtoJ 

C-Li n**-l '/86 J/.73 (jlJ La <ilxJ^ 7-jl^pJ joJJtill (_y3 (j^J^£L!l j ua-k: (j^Jj 
CjL»-Lijix J i i""t i u j J 5>^JJ CjLlxS aI Jca-'n ill (_jJI (^JJJ Lx-« i(OJe-i!l «Lj£.jj 
^yJI 73 (j_a «_SB_flJ! JljJli-l 3^3 (jl ji-I J^3 ^J njlj^'i/l (^ Ujku>. J-J^I 
«Qj>JLjlx JlJi^. 4J£. tjijLlII ^jJj^p-JI js^tiJI (_xJLa_t3 JjijIUJI Lai i ta S^ '/86 

(jrt^jjjjVl 3 j i ii ; I Ltjj '/. 1 72 , 5 (^1 1 09 , 7 (jjj Jj-aj 3_J|jii.VI 43^ ( LjjI_>^ 
j^c-cJI (_, I r JljJljsJI 2_cl_Li^5 (_^ j-3jij (_JJl»-I Jj^pjJI (jL? Lui (j_a .4^ 

. 15^1 10 (jJJ La r;jl>u 3 j i ii U Jl>-I_jJI (j>aJI 3j»-Lu| x^j (j^-4 - 

.3_JUJI jljiVl JjtMi"! j»j5U! tiijSLII ^ (j-o /. 10 ^l^v j^jj - 

.i±*^>JI SjJlcLs (J^L*-a (j^aa>a (jlj^al (Jj< i""i 3jj^_a - 



l^jjaJI \jb$)\ ^s t>-y ^aoJ I uljjjJI pAl l=P l£ Sjlii 



IjLjt I j« . ^ c i _ T ^ (ya-La ->" 1 1 ' . LLLaJI tj\ LJJjLi i nil 4cLLco Clx.us I JuLl 
r-LlJlj (j^a-LtaacoXI i_Jj^aJI r-LiJl ij-u Ljjl^ <— 3jL«ILo A 1 1 u t i_lJLuij i^jLiil 3-oL& 
,_y=UJI i_JLaJ! 4^.1 M^t ajJj j .'/ 10 <_,]! 5 (jjj SjU. £|j£j ^jLlII t, ■li^tl 
- a^-j JlJ LaJ 1 -AJ^j-i L^-j-^-J 1 - Ajj-SLl 1 -j-j-Ly-i-t, 1 (JJLo j-u3Li£.-<.lil£j j i nil jl-ljui 

. .CjljJLDI l*JJj CjLoL>- Iji^jI (^^Ijt" i ill ^^Jj ut-i3j S (jLtujiU (_g^iill JijjuiJI 



Li£ i,jl3 (jJjLa . 7700 jl jJlaj 4_l3 J-ojll ^^IoLlo-VI jJlSj i£>5o (jj-ila 6500 

.S^a^JI i_i iiitcj 19 JjJl>- l^riij'^ SjjjjJI j>LJ! ^ J-ujsljII 



j-IS* 


oLtL^'l 


oUi-l *%• 


-UJI 


alllll 








1 74800 


0U1.VI ,y l«^ W* 


^y-^jtji-^.1 


^li£UI 


j^li^ 


— 


- ( b_^ a^y* ^ ^y 


J^-'iJ*'' 






y^Jl L»-L» 4* *4*- 


VyJ' 






^Nl 






0UWI _•- lSi^ 1«4( 


J y-V _^Ji jw 


ib_j_JI Jjjjfr*- 




LjUfcVI ^ J*ft* s~>- 


t^jljj C)lj"iU ^alj 


V^jVl *5UJ.l 




J> JjJ- 12 + 


UL^ <^ljj «j* 


l^Ul 




W ' I, ' J * J " 


p Li 


oa^ 




js> > oil 900 


JrfS jUii Jj- 


/i>i 




J> OJI 450+ 


A-jjii. sj-U-l 






jJjjU 








^ ol^ fa* 


Vjl VJI u-tj 


l^jj-jl lij^jfJrl 




ouwi jvt 


i-fUaJl -L^-j SJ^ 1 





^1 JjjJI ^v 19 -J 
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ft-y^JuJI uljjjJIj qLuuUI 

(^bl-L-uJI (_£-ljJ Cj^LlJ (.g-lj) LljjJ (Jj-o i Jjlj 2 j vl ,^"aVI I j" /^a jj__j xj 
_!___) _JI "j -allj i(3^j^-*JI (J^>-J fJ^H lW^J ^THj-^iS^J i_jL_ij_l>-) (jjijjjj 

(jL*-<_> (__£) j j i J= i o II sQlc j_L__lo J_vjjj . (^JJ-o >---->• J___) 4j1-1j ? <i ijJl 

(___5 j_j_by.lt I j_L__o (j_3 Jbv J^ u^r j i Lb^a 3_L___u > _'l Jjj i u ___! 4__iL_j 
(jj_ 4_Lj5__) Sj - - I joJL-JI Cj _>■ Lib- u «L9^JI _-ic Sj-^S j o" ' ""' ' " «L__jLl1I 

.4j^_*_JI j->_-fclU _U__. (__JI _Tj I j -___> I *^_ U! 



II 

j j Sc -a ^j-c jl 4_jj^_jj_tS __LcL>- (j-* -*l _7-JLj (JSLuJI ^yi ^JljJI _.jl^« 
_gj__>o i(jJ-i (J3-lLo (__-J I ^jVI «Lulj_JI (_y_ oLuai-L-vVI *-Lj3j i__jIj_u^_!I 
ji-Jl 4 1 1 iii !(_>-- 05^;-^ i— -VI 4» w n i—_i_a-i '/I I gJa i uaXa j LaJI £y> 4-m-i _— Lc 

2 i .I Q-- oLaLiJ! (j-o 3_u__]| 3_j_.j_j| ( j_ a j<sJL«J! oL__Lj__-I * 1 j~j , 2 L^_>_. 

(JSL-u _-ic jJ—J! J^-JJ -*-> • '/• I I Jj a jJ__II 4 i i ii l ■ U , ,,j" ^ i ( _4 3 Uir!^- <—22 I 
_^L> (j^ _UJ_«JI ___! 3__j^o i(i_dUj •^ij-)) J J ~* ' a ^ (j -0 '^ il 3- 1 _r^ ■— jI^h^-I 

Jjii'i ii U ___i I ^ U 1 j i^^JI 3_^^Jj_S_li L^__-^li____l (__ju__JI ,j^ <tii V! i/oJL_JI 
r-LuVI *_b J_aJj .j^L^JI ( _ 7 -3l j i nil jJLill Ijufc (j^ *_!L*J! <_j LI- LlIv ! • . c 1 1 __i 
j_L_J I (2>° ci^J QJ J I a I 200 j—x i Cj I i j < i i ii 1 1 • a ' a ' * a (__£ (_--«-! L«J I 

t(s _SJj| 

i LlILv 4-rj-r A ^jjiJI /oJUJI (___ L 'I -al-l JSLj_JI -3^-J (2>C- CjLJLlJIj 
^^.-j i3_L__lj_2_«_jJI (j-o-jJI ^-Sj (j-___v'_M (JjjsJI) (jLaX (___ i__)j_1 4JI VI 
t_ij_b*_i jj_Cj_i 4__J__lo w -3) <— . ijJiil (_-^J ''^-5tH^' ' -^ w 3' Jl:> ^' ^J^ (j|j»__Jl 
5^j_bv (_-^J «U_(j___II r I j * ' a ' I J ck-i-" 3^' 4-LL-_a ( _ 7 i> j-i-^o _r^J (■ ■ ..lt-.*v | 
.(«LujJ_tt (j iijq-^JI 3-5-" ** " ' ") 3jJ4»--JI (j^J ijjijvVI j_ajJu J_vjjjJI 

:!•#>«» 

(j^jla L-aVT 7 , 5 (j_l JJ_)j jliill Ijufc aL>- (JjJ Cj Ll_ l_£b-. I /aJLtll L_li_x- 
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l^jjjJI QbjJI (ji &_u^£oJI uljjjJI fUftl l=P l£ Sjlii 

aLc J S i"i -I (_5-*J i^—oioljJLalj I J j 3 (J_oJ_aj 5_lj i ii -a_a Cj Ljla Lji>- LS (j^ 3 

^ fl^ iaji^SJI jX& CjLoL>J CjLj1sLi1».VI dJJj ,j-o ' . ■ ^ ■ ^ '■ <Lujj<JI Jjjltj 
(_j\r I i i n->oVlj ^1 i n^ Sj^jJixj (J^till fiS 3 2 La ' a ^^3 aL>JI J-a-jJ O^J i nil 
j^Ia i_ktl 20 ^l^v JJljlaj LjJL>- J Vt i n_) J <2>k> Uir!^- u^l? 3 ") W-5tH' -^JJ- 3 " 
> j S « a (J^alj (i i a a. » 1 (JjjsJI) (jL«x. ( _ T 3 dJLIjSj . I J*J1~^ sjuusu i yj-<-'- u 
i«Lj_ijjl1I .OJ-JI ( _ t 3 CjLoL>JI JjlaLLo j&ie-ilsl (j-° SJl>-1j£ ^ S La ' 1 1 aJJb (_y-^- 

4 S, 1 o U (_,-3j *l j 1-^lj <La-ijJI (j-a-jJI (_,-3 i_2^cj t^^-ul nA i nil (jjj-"^ (jl n i"i) 
» (Jjjvj t«L>-^lL3 ^Irtifl (Jjjvj ^j njl Tlj l£JL_ujJ,1 <J^>-) <L>-^* i nil «Lu^jlI1 

(^^ 3j-jl_LLo Sj—lJLgo CjLj-uJ^C ( _ 3 -3 j'^" (^ i_2^cj . ((Jj-uLvj 
dJlg'i i n" Lj_J-i-<-u (JLlLsjI (j-O CjLIo 4jLJ^aj (_gj i i nil r-LlJ^I kl^j ti^p- i«UJ3j_iii]l 

.4-lUJ.I 4£,Im^U 

cIjLaLi. JJaVl ^yk: 4lo */0 , I (^JLc 3_jjL>JI jJLflJI iJUfc i^jLoLi. j-Oaj 
«Gl_oL>. ^^3 CjJLijSLII j i^a-k: (j-o jsJUJI CjUaLLLa-l ^JjJ^ Jiilj i 3j 'I i^ajjal 
j 'I uaJ CjVLx-j-»-I ijJLijij '(jia (j-U^Lo 4 i nav ^=-9 C)i m* j i nil (_plji (_j-3 
jLse-jJI (jl_*_<J3 ( _ 7 J& j_L.'i_-a_i-U ) ^ liJLui (jl L«^ iS^u^ 3_ulsljj3lj <ilaj^ 
CjLl«S CjjJi^ Jl^J u^>- 'j^Lill 1 J^* (j-° *l .' '" ' (_,1^ (_^ji>o (_yjJlj ' " ' ' taj -- II j 

5 , 8 yxili i>jo.j i^^L^JI iLljpJ.1 f-La^ Jl2j«JI dJJj^ j^j-jII cJLij£1II jla 

ij m"i ill 3jJX.Li!l 3j' a JJ"" '^11 jj''*.' ct^ cJujSLII J^J-JJ til! jij i(2>l3 Q5r!-'- a 

19400 ,^*i 1975 ^Lc ^ c^JLjSJI ,>« ^UJI j;LuVI jJb jiaj .^LjlJI Js> 

<_ij_La_i jj.x.j_i 5_SJa-La (jLa lJr ijjil\ /sJUJI (^ j LaJI I JJt • "~°<j " Lai ijjla 
l(Jr l,L«JI r- Lu^fl ^ di! ji^ L^LutAl L^J (j' U^ . «U 3-oiiia ^<uil j-jl»J MJ^' 

i_3j^. jLSj iL^jljLojv cjjja^s i UL 1891 jatj 1975 aLc ^ <d c^aLbl tix^p. 

.^j|j^>JI i_jjjjaj jLa^val 4-^la-La (_y3j (jLjjlj j ijaa. "I 
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ft-y^JuJI uljjjJIj QluuUI 

/_^ *j->- 500 /- 1 f lIi^IjvI La lil , 2 j \l ,^"al S_«-l3 iJIjI j «GLoLi. j-jj-*3 
3_pl lr ViqVl <_2j^iaJI uua. ^jj-uijll j i^'ic (j^s^ii^La ('/. 0,05 ,_£?) QirAl' 
Lj^jLi Uolj jl£ IjJ Lai ,«GlJLi 'j i a 2 t 1 jjfc jlAll I JL& jjL? La Ii! j i3_L&ljJI 

t_ij i n -»J, I ^^-IL*.!! ^^JoLlI^vVI j j 2j j .j_u£j dilj (j^ JJs? ijjSj 3 j i ii ilia 

(^la Q^jJLo 3 I ^l^v (_gl) 4jLoL>- ^^3 jJLill (j-o (JIaj Q^-lLo <_iJl 63 ^l^cj 
^j-« (j-k OJ-^-* *-^J I (_t-J l^s-i 4_d3 jJ-aJJLI (_ t 1dLlL>. 2f 1 jJuL) L<£ . (a^_jjJlajJ^_« 
q^Aa 200 ,jJI>^ t^l nynnll L-i-c-aiio ^ ^IIjJI Oj^Lgi^VI (jL^j .jiAJI 

4Jl VI i^yjjjJI /oJUJI ^ (aJjUjJjJ.1 jJs i^jIjL^Ijj ^ 31JJ3 i^jLa^Ldlj 

. (,jj/ La_cJ I Oj-fl-3. ( _ t -2j A^laj^iJI Jl o ni 4J3j.ll 1 1 ii Jti^.) (jljij i nil (_y3 <-2j-C 

^joj i"iSllj (jjji^Sj ''-^■J Sj jj-V i^>j sLj/j^v i^^Ij c?A) ^}Ay ' "^ o- 3 L A> C 'J 

CjLoLi- dJJ jii Cj-3j_cj . ((^jia-oL*. ^ 2 La * a a (j aj o-»J1 (Jjj-uJ ^ mm 1 n cS-iljJ 
t - ^J-^J ((_, mi^Ij-II u iiIUVLi j^c-ijl t^-i^s) S-jUj-ill 4S1LjJ,| ^^3 jajjijjjjji,! 
. (ajIS^. 3j-«->- d 2 La ' a ( _ T 3 I j La i "jj L^ll <i mi) «UJ3j-JuJI ,-^j ac-i^aJI (^ j-i-a-o (_,-3 

Sjl^ljvjJI Lg-Ld cjI^jjl23 i~.Ii>* i(j»jlSLc S^u*-) Sj.ii.al ^ 2 La 1 1 1 ojui (^Jsj 

8 JjJi^O j^C Cljlil III l^^jjjjl j<sJL*JI /y3 jO-IJU-JjJlll (»L>- (_y^. <JjJ^»-i (_ylll 

-(0-ij-j-LtjJi,! ^La aLc (JS> i"i_)j . jiil!l (j-« '/• 0,31 (_ji^. (_gj^>o (jULsal £yi (j-u^Lo 

(_3 3j_&Jij-a 4jVLxH>-I (jl VI-ALCbkl (j-o a 2acj ■ "J La Jijlj jjjj j<sJ 4JI (0-C.j-J 
-^jjiJI pjjJI j^iej^s (_,£ i-L!j"i uU (_ylll liJJj Sj^jLi-j 3_ujjiJ| j^LJI (j-a JJLc 



II 

(j^jia 250 _jjbJ (1972 aLc i^jIjjjJD) (-jjih-kJLI (^JLUJI ^ylaLLO-VI ilu 

<_l!l43^i l975^Lc JMiv^LtJI^LuVI ^^j *JJLiII lju» j^^l £y> (jJo 

(__>ia_«_i ( _ T ^ £j\ i ii •> i"i II i_3j_c JuSj iaL>JI_i Ji^>-jJ,I £fi i ut Till jJLa £yl j^Ia 
l_gl (_ T -3 (_L>-JlJ /<sJ 4_cSLIj i JJjL»-a jl Laj ^Ir LiLp-l J<"n ulj 3_ujjiJ| j^LJI 
(JLijaj CjK ii iij i_jj^L>- u^Si £j\ i n-r Till Jl»-jj (jljij-cuJI (_yji^ i«LiijtA 3_cLu^3 
(_yi J^JJ c rL>*^'' Ct^J '(^^'J^" (JLa-ui 4^^JLjji 5-ala-La (_y3j j_<t>-2l jje_JI 
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l^jjaJI obcjJI ^s A-y ^aoJ I uljjjJI pAl ^Jc Sjlii 

^y> i < i -J- "r~i T 1 i_2jX.^jlj^>JI (_y3j i4-uQll «Ll1,Ijl!I i_jjj>JI /_ii *j J i a 3 S^HAJji'n ul 

3_JlL«J! i_jj^*J! J_t2 liLJa^ J t" ml jls <jl£j 1 2b Lie i_j^s ^A^ c?^ I '\'^ 

^y> i ii *»- ill I i_3^cj i2u^j|j^>JI r Ij a ua lb jl -»■•*■ VI ^ 2 La * a ( _ T 3 dJJ j^j i4_uLx!l 
tij_Lj*- i4-j-3j ill II f \j se ua II ' SjJLLLa 3j_l«j-3 aJslj-o ^yS ij-ca^ ( _ T 3 I <>»jt 
r-LijVj lJlS^j /cj i^S^jJLl aL>J1 (j-« ^jLilaVI (j-« 'J '"■*" x_xiaj «U_a LlAjv^^r"i i ul 
^_3 t 2uJ>j< i nil 3_ujjtJI SXLiil fj^ I ijajl (^ i ii -y Till J-3-JJ j . 195 I aLc j-Lo 
tLflJaJ "j j _■ La 1 I (_Ll>-j pljii- (_Li>-J 4jhj i'iSIIj (_ajLAaJlj Sj-cjci-a (jiaLLo 

jjcj>JI ( _ T 3 4j-oL>-j CjI jjLill CjLoLi. : L^io i2lCj_u_o j-^' IJ-* j'' 17 " 1 
CjLoLi- (j-o j<sj iJj^lJI ^j^£j uLSj (j-o 4j"iliii nVI jljllj iCjLL-ujjDIj i^^IojJI 
Cj|j CjLoUJI *jfcV 4-jIUJI ^LLaUbvVlj .(^bjHI cluL'Ltl-vUH) JUJ^JI 

' fl n 14 ^^Jlj-S- LlijL£ Cjl M« j i ntl "bljj (_y3 "-lljJijS L»£ t-JJ I i|-»J,l JlJJ^SjJI 

Jlj1j_a ^_^-Aj '(J-^a (j^_J^L_a 5) ■"■ C ^^e_L) jJ^9 I— a j 1 fl J I (j-« L$J ^(J-La (j^-ila 
(j-> i i ii II (j_o CjLlo cbujaoj ^LsJI 4S^L^L-ul JjutAJ (<sJL*JI (_j-aS3 ajjJlJulL! 
.(«Gl_oL>- ^jliJI (jjj Jiaj QiT^- 35^tJ (jL£ 1973 aLc ^j-Li^JI Jjudl) 

Jj_^a ^1 4_>-L>- ( _ T 3 j^SLj (jlj «LojjJI J^LJI ( _ T 3 oJl>-Ijj j i"i"i i a AjJjjLillj 

.^-ijujijlj lit j tt- j l (J-* 

(jj_«_a ( _ T ^ jjLoj^LLo jjLoljj jlj ,^'ir- i^VLUuJIj (ALLiijSL!!) aLu^jjJIj 

.SjLII (_J3 4jLa ^1 joir~> (j-a jj>- VI ^1 LxjijL>-l 4 j i a t «Lj£ I tuaJeJ Jl>-Ij 

(j^jla 14 i—A Li^jLoLi. /_i (^j^liill (^jJl^J 5-ij i ntJLl 3_l1,L«JI oLjlaLivVlj 

I J_A (_,-!! i al ua-i .aVI" i"tl Jj i n<V (jla (_iJl 72 j Al_j_iJ,jiL!l JLu^V (jJo 

Ujij^-j (j! VI i^yfllSUI aL*1aVIj 4jU«JI (jL aJ I jjj^v IIjjji (jtJjj-II f«JL«JI 
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ft-y^JuJI uljjjjlj QluuUI 

Cju^JlJI dJLLaio ^^3 5j^j» i nil (_y3j . 4 i nj-vj-Aj j-ij-i (j^-J «UjjJji (.g-ilj (jjlaLLa 

I j'iLUIn'v" CjI^jJlSj - 1 La c | 7"ul Jjj^iiLi (j I " S La ' 1 1 (juui <"< i nj.a JlSj 
5 , 5 j^eJj aVLijj J-uji^I (jJa i al\ 1 3 ^l^v) <_ iLp ^jI '.^LlII ^eJJI ^Ir 
^Jtjj aVLjJj JLuji^I (jla ' aj] 13 ^jJI^*.) *_jj_jjJI i(iLu_jjJ JLuji^I (jla <_aVT 

jsJj i4_Ji,L«JI ,jj»jjL2J,Li Sj-^jj CjLuii (_5-*j ' G* L»jjj-> Jj ' "Si (j-Ls i_aVI 7 , 5 

(JLxi>-! (_yJI «Lx>-^J^jj>J I Jufclj-iSJI j j r~i~ j r-ljjJtlijiVI '"*'_' '' La^al Jjlj (jjjj Jj 

g I j ge L^Jl a ^jl Jj i nil * )^_l>.j 4-ual^ t?«i ijJ1 jj-*^' <_ T 3 (j-ujjuu (j-iJLA ^i^. jjIljuI 

•(_ri>*"^ Q "lLa jilj ^iH'j^" 

(jij (_^3L>Jlj (_g^L«J! i_-J i^Jlj JUJlj>JI 3-C.l_Lca (^ (Ji-JJ ^yjJI Ciljlnll 
I o 3 i I J j a ill Lc LLLaJ I l£JJj JJJ^" 1 ,' L0L4J 7r I 11" (jjL«J,l dllj (j-O L^Jju^Ojl 
<l! (jjSj L^ eriW foJLuJLI Jjjl La lil tliljlill ojui <j-o 2Laj>UI oLuiSLII (^ 

(. "'a i3_lIL«JI (j^ijjLSJ,! (j-o L*ili Jii-G 9 (_>^>Li- <— J-i^s itcLLca J jS" mil (^ 

v^LuiSLJIj ajjua^J! d£L^A\ cjtjis (>» ^UJt ^tuVI ^ Mia 1974 ^U 

. 20 JjJls- ^ L^ ^.l.^tl 5 r- 1 ; , ^ I L^ia SjsjL^Ltuil 



j 3^Jj>L^-Il 2_~Jl 






i_~U^Jlj JbjJ-l 4PL^> 


jUl J.UI £ L3VI 


ii-b.U-1 jJJL_ll ^I^U 


%80 


r u 25.000.000 


Jj2»i!,l 


%40 


jli 600.000 


jsyi 


%65 


f u 7.300.000 


rj j£S\ 


%50 


>U 24.500 


^JbjSOl 


%70 


>U 80.000 


* fcjd~j jil 


%25 


>U 43.800 


J^JI 


%80 


>U 35.200 


ajjJjLaJI 


f u > 2000 


>U 12.700 


(f jsAj 5 ') fj^j^ 1 



. 1974 j-u u_WI ipL^ 
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^jjsJI QbjJI (ji 6^u^aoJI uljjjJI pAl l=P l£ Sjlii 

(1974) ^L*JI IJLA^c-JLuaJlj JjJoJI £yj ^UJI £Lu)M ^Ua.1 o^i 
(_JL-aJI 3_cl_Li-3 r-Liia.1 <— il i n-»- jJ^s lillj ^Ir L-uLlSj -(jis Qir!-'- a 710 = 
(. , i ii \ ^yk: LoLlSj .tliljJLflJ! tfjufc ijja 2000 aLc (j^jjJI «JL«JI ^ (j^UJI 



3 iflJ>iju~Jkl <L«uJI 






i^UaJl » JjjJ-l 3^Ll*s 


^Wb J.U1I j-umi 


Sj-b-J-l disL_Jl oljU 


%80 


r u 25.000.000 


j^*J,l 


%40 


>U 600.000 


Ji^JI 


%65 


r U 7.300.000 


fj/« 


%50 


^24.500 


cJLijSil 


%70 


>Li 80.000 


? jJ-LJ all 


%25 


jU 43.800 


OU^ah 


%80 


^U 35.200 


a 4j_^LaJl 


r u > 2000 


jii 12.700 


(f JeAj^) f-^J^' 1 



i i ii j (<sJj ;_gj mi j 11 (j iii-a-ll SjLjLa CjljJLill ^ijl (j-a (jjiL;e_(JI 



(_^aj ^1 (jI^L) (j-« (Q^ 3 *"' i "1 La pj_<u?e_« (jl jJuLu <_ 7 ^>- * ufcjjl 2l! a! JlJ>"< i n 2 1 

(jVI ( _ 7 i>- jJLill I Jl^J 4-al Jca-'u ill ^LtujVI Ijj Jilo 4jLoL>- (j-« qm La-i jJLS £yl 
Cj La I Jiitii-u ! J 3 JjJlC ulj-^j f-JJ4JJ Lb ij Lo5 J-*J 'ij^ 3 O.Jr!-^ ' ^5- ' ^0 3^=-b 
(jAjlj aIj^" i nl VjJ i«L»-LiJl (JjA? (j-"L5cJjl t _yl\ r-Lii>-2l -SiSLj j i^CjJILa 
(jjiL;e-iJI CjLoL>- (jjfl '/. 70 f-23j ..Oj_lCJ Aj-ui^l JlLa i,Jj| Jlj£ iSj^" *' CjljJLflJI 
(jj/LaJjl CjLoLi. I(— ifc (<sJL«JI (jfl 4-ujijjj «LuJjla 3-ojj»-l «l-*-iji ( _ T 3 5-ij i n-»J,l 

(_!jx. i—ijiv (_^ (_g^j^j^jJI (jjjLaJJI cjLoL>-j 'J>^j j o^ 1 " 1 ct^ lS>^J^P' 

i Ll^oIjj j_ulj (_^ sLujjjijJI (jjiL;ti!l CjLoL>-j isUSj^aal SJlxjJ,! CjuVjJI 

3_iJaLJI 2 j i ii ill Lol i Ij j1ju£^ i nil jL>oVI (^ (j^cjiJI (j-o (jj/Utill cjLoL>- j<u 

(jjiUtiil 3_lH,L*JI j ^ Lai I ^La^-I jJl2jj i/<sJL»JI (^ 5^j ii" a (Jji-I o^Lol (j-<i3 
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(j^iLa 400 _*s=jj i«GLoL>- ( _ T a ji^ j^Lj Q^jIo 340 ^tij 5_ij i n-K-a cjLoL>- ^^a 

jjjjLTe-dl ^Jj3 (j-k (j^_u_a 38 I /c_J i Ll>-^J^_l>. I J^a (J_aJ_a CjLaL>. ^^ 3"^ (1^° 
i N j 1j i " a 2 j \l ,^" al Qa^j JuSj i LJL*. 3j 'I ■ V.al j-lC. -5j1j-a CjLaLi. ^^3 
(JJljlxj i LaLc 50 3Jl^ f«JL*JI ^ a-S-J 4_ij i n-»JU CjLlL>LlL>- VI j! jJ^S Juilj 
(jLfl (JJlJlII I Jlj* (jjn-dJ JJ (jJ 3 (j^^La 6 , 9 J^5=-l fljl jLjLa (_gj < i ii i '!*" gj i "I 
LaLc 58 ^c-U jJ^2j i4_j£Ll^I 3jua (- flSj Lx>^aJa-i>- I Jj*> (_LajJ,l CjLlL>LlL>- VI 
Lg-bulj 'j»j-fll Lcv^JjjS^Li 5 j \l ,^",aVI j_yi JjljJU liil i (jyJI <_aLiaj nj>i-l 
(jj/Utill CjLali. (jLa Liaji I iolr La£j . . J^l Vi i nVl 3j ^ , ^"al ■- _. i *•»' jJLl! (^ 
,-.! j \l ,^", al £^a JlJ^j i J^ i" i n^L! S-LLs jj^sL^. lr LiLp-l (_gji>o JiJS 
..dJbjJIj (^^L^sjJIj dJuaSDIj jsuJij-lIjJIIj 4-l^AJ |j <_*_<fcjj| *.(_p-a 1( Jj< iVill 
ji aLsJI u^ I j i nL-ui I j . ^ j c (JjSLj Jl3 43lj Jl»- (^ (jjjUe-JI (jl La£ 7tJI 

(j_a VL>- (j i r ■ — »— T OJ^d JiJS jJji!l ljui cl)LaL>- £yi ^jjil\ (<sJL*JI <_i2^aj 
(j-C CjLJLljJI 3j-3j t ^ J -^ ::> - (j-° '(£>*■' 2 ^J I A tl CjLaLieJJ 2 i 1 nilLi Oj-JlC. 

L^LiaLi^-VcjIjjjJjj L^J ijjj^>.I (_yll! cjLaL>JI cjl_La£ *JLuj ioLJoLlL^-VI 

I. i i ii -v. *-23 iaU-JI qjH (jla Qir!^ 300 Ur l\^>- 1974 aLc ^yJjjJI /sJUJI ^ 
43) 3-yj-UI 4£lal!j idjis (j^r^a 200) 3,1 o miL^JI 4-U.ijVl Silail ^ Sj^jJI 
LuLbj^a 2jjjj t^J (d^ 3 U5^^-° ^3 i 2) 4jJ)t|t mil «Lu^jl!I «lSLLaJ,!j '(tjjo 03^* 
Sjjj^q-v /<sj ((jia (j^^-° 9 , 3) (jl JojjJI 3jjj (j o -v j ((j-^ 3 OJi^ 9 ^3) d-La^ijji^ll 
(_ 7 _3 (jjjLTe—Lll d i in I i la i '-j" rt ) j"r I I jlj i(jL>-lj (jla (j^_iLa) 4_u^jul j L^a rt 
(j^ (jla (j-LJ^La 4 . 5 f_j\c (_gjlbej i— ij i n'tj.l aL>JI (jLfl */. I ,5 CjLaLiJI aJJt 
4-jjlj o" t nl »_a - I g -^ * ' ja (^l Ol ) * ' SUll i>JLA 3t_i2J^j ^ji ^jSLajj i^jjjL^-ul jJLb 
i— ij i n-icaj Jo^-j^ jj* La (_yl^. sLu tillij .(jj^JI I Jui SjL^j ^^o- CjLal i'i'C" i nVI 
4-Ji i ii ->■ (j^Laj Laj ij_<t>.2l jjtJI pLa (^ (ji-LxJ! r-Lval (_;£ jjjiLaj (j-a 
(jil jj-tb ^;^" llj i? LI, I Cj^soj 4 i imLjJI ( _ t 3 5JjLajU CjLaL>- (j^ m . ^" . .. ^ 

^yjjjJI rLLiVI «_Lu j .^^L-alaVI j-LUI j-a J^Lilllj Lcv^IjjSjJI 2j^a 

. I Q* ^ o^ j J l^j (jlo lJiji 18 3^e_i 
(jj/La-JI j \l .^» « (j^ '/. I , 35 Ja 2 a ditlaj ^jjJI /oJLlII (jl dlli ^^-iJi-a 
CjLaLx (j_a J_lj^5j j-j-j! cJLjJI joJLlII LJlLloJ La-Lu i(<sJL«JI ( _ T 3 3->j i n-sJ.1 
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l^jjaJI obcjJI ^s A-y ^aoJ I uljjjJI pAl ^Jc Sjlii 

3_ujj(JI Jjjii! I j"^*" (j^- Jj>* < - : - ! ' Jl: ?->I (j-IL>JI TrLiJVI Jji/LAJ (±JL\!I /oJUJI 

^jU-Ll^-I Ju-u (_,!£. <L>-Lijl ^cJLlII /aJUJI j ir-u^l I jl Lai . 3j_o I , 6 jIjJlaj 

JjjJJ I j"^~" (2>c Jj>j cjLjlsLLi».VI 0J14J tialj "11 ..I cjIjJLi 11 jji^. 3L9 .Us 'a 

CjLoj£L>- (jjiJj^a I j • "I • "I (_yl^. Q3SJ «Luii3 L^JI . 3j-o (jO^ij jl J 2 <i_i sLojjJI 
U.}Lc (O.P.E.C) 5 -1 ta. La jlji: ^ (C.I.P.E.C) ^LaLLU SjjU^alt Jjjd! 
3_i_<j_lIJI (^ Lajjjj t Ltjl t uilj I j'alj '.". ui|j I 3_jJjVl oLaLkJI 3 K Mil 

3_ljjJ(JI 3_j£.Lo_saJ! JjjJ I (_y3 j-Aj 1 2 '< 1 " / J>s / cjLalj^v^Li^ 6 , 3 3_aLc 
La-Lu ( I ,1 Li>j_lc: ^j 4 -3 3_ajJjlll S-^^-uSJI . JjjJI ^j 7,7 cjI JJLi 

aLc ^yflj . 3_u-u /-5>3 / Lalj^-^Li^ 0,17 4_LaLiJI JjJ-It ^ .Sj-flJI i_d}L£L-ul 
ljL£ lilj .3_«_tuj (j_a-iLa 350 (j-JIj^*- 3_j_ij_«JI 4_o^l .jljuu i_Lu (_3jjj 2000 
4-j_oLcJI (JjjJI .U . ..j*. ^ JjJl^v ( _ 3 -3 ,_, ".'^ ' " crfj^^ Jj-i!! ' ^N j" ' "I t_)jJ>-« 
Lai i( jJa i_i]| 59 , 5 o>^!-^ o^L"^' >^ i>« iSj'"' 11 ^^Lb- VI <jL<3 (0 , I 7) 

Jjjdl ^ .Jj^J! li]}L$l<-ul Jji/d, (jJ^Vl JLsJI iJLu (jl (jJ>tJI Jj-flit JUjI I jj 
tj-oj 'ijia (_aJi 350 * I mi 11 (__g_j i 1 nil r-LLt>-VI (jLa (Jl>-Ij aIj^v^Lo) 4-oJi2jJ,I 
4-^Li-j i^^jjlII /<sJL*JI ( _ t 3 Sjoa^oJtl JjljJ,! 4_l«-u-> (jVI (j-« *J^JI fO-^ ^JL9 («J 

jjtJ! j-Ls ^ Sj^^-jII i^jLaU-JI ^1 S^L^VLi hjIjjjjJIj 4j^< mJlj (j-^j^' 

.j-^Vl 

£yi I Jail Luij i4jt,uJaj| ( _ T 3 3jLc I 1 j 1 >l » a AJ^ll! L*-o La gj Lil>- njljJLa 
U^Lju3jJ\ Cj 1— Ua LoJLa. I CjjjJs Jl^Jj njl 1 n iVI SLl^v (_^ 4_«jjiill (jjL«Jll 

j_LL> SjJl^o '(jia (j^jlo 141 ^^JIj^cj LlILc CjI ijii 1 ntl (JjIjI (J& 5-ij i n-»JU 

I 500j^c_j > I j ") L^_j£ (_Laj^ 4_j£Ll^I jjLuaja (jJLuij i«GLoL>- fjJs l _yz>\^u3jl\ 
(j-« «LiXL*J1 CjLj1dLlL>. 2(1 Lai ' j " L&X\ «Lc^_u_a ^aLx-ajJI ^J^ (j_a ^jia L)3rr-* 
735 J^=e_i C<-<-Li_3 i«GLaL>- (_i L*JbjJI j-LaJ SjjJLo iS^lill (j^iiJJ (_y3 dJbjJI 
J'' '^* a SJlX. (j_« ^^-jv) SjjuLLa Cj V Lo- T l jv I tiJjj (^l 1 ^LuaJ t^jia L)3rr-* 
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( _ t j*J ''L^ ij- ^- j^»VI (jiajt-iJ Ij ijjiaLsJI CjJS^JI /_^ ^g 'I ,^".al j-lC. Lj-U 



(j-a (j-la q^jJlo 750 j^c-i jJ^!' I J^j* (j-° i^^ 3 U_W" 4850 j«-JLj3 LjJLuvI ^i 

aJljlJ La Lcj_i L-jl j J3JL1 1 ^l» i< (2>i)-^" iJi' jLjk ij- (_7i>*-" i_ka_jil Lol 
J S, i~i _)j 1 3_ij_cu^>J, I '"'I j uL".^.\i t cjLuI <^~~ VI j cjuLiaJI (j-o j_uSL!l j_tuj 
j>LJLi 43L0U. ^ ^^L^sjJI JJiJ c-jji,i-»J,l (^Llo-VI ^U^vI (jla *Lc 

dJLtjJI jAa (j-a (jia (j^j^Lo 3 , I 7 3^=-iJ '(j^ 3 O^r!-^ 2 , 4 I 3^e-L> j jJij 4_oj_*JI 
<_>^>Lu3j jla (^is (-III 80 cJiliCil^jJjj di!i ^l i al Laj . dl!j£ <GLoL». ^ 
dil3 pj>i3j .j_*^^l j-=t-JI f-l-3 oLoLi. (^-3 '^jj j-La (j-ia i_iJl 290j 

t-xx^utj 3jj>«JI j^LJI ^yi^-AUJI ^ Jla (jiaJI (-llLi 3jjl1o-cjLL>Llo-VI 
O^lij 932 j (_K>l-^j 1 657) S-jjjJUI 4£LixJ.I .^LlI! j^tJJ! (^k- UV^J 
4 j i ii tjUJI 2jjjj ajJI a i(i_d_ij I3I0j (__^al_»^3j 328) 3-j^jIj^JI 2jjjj *?^'j 
i(diij 1 7 1 j (j-aL-aj 89) 3_ujj(JI j^« 2^jjj aa>j i(i-djj 1 70 j ( _ > ^L^3j 300) 
jjtJI pis 0L0U. ^ySj '(^>j 583 j (_>^Li-oj 43) SLpjjt-cJI <LojjJI 4£1oJ.Ij 

. (dijj 290j (_k>L«-3j 80)j-43.Vl 
5-l^jj Mill j_j£ Jjoil 3-uuilJLi ^£ rLu^l L«5 .i^jLLLo^VI ^ dUj 

dljj (jla (j-U^Lo 4 , 5j j^-aLc^j (jla Qir!-'- ^ > ->3 '.^V. l^ I 975 aLc <J1)I^jJl2jj 
j-=tj (<Lu^c.j 3_iJ3j-<i) 3-oLc cLfl-LaJ 3_j£. Lu-aJ I JjjJI i'II^j" i n"j . «GLoL>. ^^3 

JjjJI <<l Ijj' ,,i" U_Lu lu ^>L^5jJI r^i u-« '/88 j liiJjJI r^! (j-« '/89 , I 
^LjJI j-bSVI ^ /. 1 2 ..iDj-U^UJI j-biVI (> /.1 0,9 a_aLc a^aLJI 

Jl vu ' "U tiJUJ JL*J A9J2HJ 4aL>JI ^j-* ^-^ I-* ' ^ '^ * (J-* ij^' 3-*^J ij^aLcoj-U 
(^^sLj-ojJI (j_o j^jjlJI r-LLi^L! 4 j i iiilu j ^ jlLlo a I fl-i aj j ^» Li^a a Cjljla 
4_je_ulj Lol Ji^l t—ijJtilj jjlj^sJIj (jjtjjj Cj^QJI i—JjJLII JjjJ (j^ ^Hi-^'J 

J S i~i j (jJjjlII tLuVI (j^LIj (j^ i i nil '"'Ij iSic JlJLo (2>j_)^Lyi (jjjui j^jJlju ^^a 
^lUJI jrhiVI ^ /. 2 . 68 <liL>U (jiUil j-LuVI ^ /. , 86 ^juOj V ^Li 

^-oL-oj ^j-^ i-JiJi 30j i^J-jj (j-la (-ajII 5-10 ^\y>- L^jIjijIj cJtlj j^SJ ^l>- 
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Cj|j_jjJi3 i i mv ( _ 3 _1,L«JI 'j» LaJI (_,i^. J>j-aJI ' '^N j" i ul ■ La i ujj a f-J-^ J 

4_uj/ /Jl>-Ij ^Ijjv^LSj "^J-ij <lLui / aIj^-^I-p I 37 , j^c-i JiitJ! I Ju* 4jI jj 
<_iJt 179,5 (AijJI (j_aj i,jis <_aJl 131 (j^L^sjJI (j_o ^j_LuJI L$£}L$2<J 

JJljII I /8 3 ! luJI (^ ^yJjJiJ! -Sj-flJI liJM^ixJ JjLta <jl (j-"y ^ jj .,^is 

.^Qjil^UJI Joai I /6 j ^L^U ^UJI 

4 i ii aL>Jlj 4_»-jlj_llj «QJQJI «UjjJ,I (Ji><J LxJi (_y= LcojJ I J dJbjJIj (jjjLiiill 
(_^fl .<t,M j" ...Vlj SjLaiiLI SUmilb lillij ijjJIjjJ! uic i^jljJiJI L_ujp ^yfl 
djjjJll ((..li/itlj) JjJ^JI Jjsbj £m-k .^sJUJI ^ ^UJI (^clxi^aJI .iL-alsVI 

(_j_ij_«JI (<sJL«JI (_y3 jLiiiiVI «UljjiI^JI «LuJj<Ji,l in nlj^JI (j-o Dl a i ..j^tl 
-1 j j a " j i_al mi^'i nlj ^LiILasVI JjIjj JiJsj . 3_o^c 3Jj^ 13 ^^a jj^-j^ jj'« 

AUtlLfliVI 3-iLjj f-° ^1^ C^UaJl J^'_>^ Lh^ -1 5jJ3» VI Cilj i i nil (_y3 i"il A , ,,j^ll 
(^jjlJI '"'I a i ..j^il i_ij i n^Jll (_ 3 J3Lll>- > 2| i_b jJLlj .^IjJlII diSjixJ ^^-ILjtJI 
n i ii -a-i Jl^vjj iaL>JI (j-o (jia (j^jlo i— flJl 53 (_jJI^>- 1974 (»<-£• CjIj_jJl2Hj 

('/5 , 66)»lj-a-i^ll ^ySj i('/6 , 22) j i r-i a (^aj ('/75j5 3-ujiii) t_J>UI ^ L^J^aj 
(/.I ,7) <Loj),»,„,1l a^j^JI 4£l<aij C/2,0) jJjVlj C/3,3) ^Ij^JI ^j 
. (/. I . 2) SULoJll jgU m l'ij (/. I , 2) jjI>>JI j (/. 16,) Ijjj^j (/. 16.) ^jjj 

(_ 7 _j^jlJI i"<1 A , ,.j A II ^_Ldl_lL>-I (j_a aLaJI Jull^jJ] (*^j (jl Q^S'l jJl?c_j Lx-aj 

(jl l_Ll (jLa ^LULi j n_al mi^'kiiVI v^jLLLiiJ L»jj iSju^JI 3jLj>U JjII 
(^jjlII Jljj^sjJI (_,JI 3-jj>c 3Jj^ (_gi jlu^sjJ 4j_j11,I 2 j i nil! fjk Ijj-«3 j-^jlJ 

jJlS v^jLfljjjii! (jyiUJI Jljj-ojJI (jla (jjJjjJI JLu^sjJI jji dili (jl^ lilj iaUJI 
(jl Cj_iJ Jl^Jj . aL>JI (j-o (jla (J5JI0 i— flJl I 30 j^e_Li J aaJl I Jui (JSIjl (_y3 
'/60 7 , ojl Jl^_o La oLu3LlI>-VI l*JJj (j^ lilllaJ Ja i uj VI jjj-^'j Lj_Sj_j^T 

(_jJLt>-l (j^ '/38 ,46 (Jixj oJl>.j (_yjjjiJI (<sJL«JI (jlj i(<sJL«JI cjLlLjLlI^-I £yi 
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i all 30) >ly '^ II /_^ 4j-oLi.j iSj-p-VI Cilj i i nil L ^£> CUaI JJ3 CjLlL>LlL»-VI 

J-iL*JI J-Aj i ™' Jl>- Jj^^l Lr^ J-4^ 5 ' " ' "j'"W '-^J-^- lj J-i^a-a liJLui (ji Lo 

( y 3 |j J iJ SliLSlI <bjL2JI i-ajlajJI iJ \c ijL=tJ! f-La ^ Sj^vjII iLpLL-u^iJI 
i_ajLsjJI cjLfljji^a oLjLsLlo.! cjjjJs jjsj i^ILa 200 ^l^v Jjajuj Jj J-JI o'~*! 

(_Li L_lj^_23 ^jl i n J Laj (_gi i<j-Ld tjj j I a <_oJi 300 ^^—Ilj^c-i oJ_& 4_jjL2JI 
joJ LaJj jo. 1 j J-i-iiA I uaj] liJLL&j . «LcujLlII (_jl^. cl^^c (_yJ-ll oLlLsLlI^-VI 
(2j£J iCjJjL>-uu^j^£LII j^iej^s ^^3 lIuLju^I (JJjla 3-&J tjl j i n-»Jl ( _ T 3 Jo-jj 
/j La »_' (_£JJI (Jjj-ajijJLi (jj/jjij joJ j i j 3e i a 1 I (j-a ^Lj^^JJjI >-iJL!l3 CjIJl>-Ijj i i\c \ 

<Ult2xi "^ <Gj o fri «U (jj>~ i ii I) i ) '^" i ~'«~ L$JI VI "~" a i '^' a ,j " L$j \X 1 1^"' 
jaljiUSiiLaj.. I jo- Sj-u^u^l a i ii^ail 4jIL«JI u^LlLLlo-VI jlidlli^yi*^ 

CjVjjla (_gLi j i4_JL>JI oVjiJiiur-ljJelLjiVu J-aAj I a (— Lajj t^qaeJ i^l jS"n na 
,-il ^i , ,,jAtl ^a (jjj 4cL»-a ^L3 ..SJljjlj jLaVj , J .£". . ..I I ^^3 3jj|^j_a 

Ljjo-j ir-LuVI ,j£. i±jjL=ti! I ll21Jl La liLa iCjLLLlo-VI ^ dili jl£ 

(14) l_ijJLLI .^yjVL^ aL>JI (j_a (jls (JjjULij 1975 aLc CjIj_jJ_2j i.imtj 

(0 , 55)j_^a (1,4) (jjjVl (0 , 7) >5I>>JI (3 , 5) ^^3 (2 , 8) ^Ij^^^JI 
(j-a jJLUI (jIUJI ^U^-VI jl£j (0 . 7) 3±L>JLl ^U ,„!« (o , 3) Ljj_u, 

r-LlJ)fl 3 j in') (jjSutdJaj j i(24) ^jjiJIj (l06)jji3_LtJI dUj^oliiinjiJI 

23>l3 jo-i J£L^3 4.UJJLJI j>LJI o? ^LI j l^j C/22 , 9) ^LJI ^1 ^j^l 
jUJVIj ('/. 42) 4j£±y&\ SjjtHI cjLV^JI juu ^LuVI Js a^JLLc Jij J^lj-a 

Sj-O-^JI SJjjJI ^jJt i_!jjll,l (jLa S^^oJI 3_o-L) (j-a Lai . ('/22 , 6) ^JJ-jS:^ i nil 
(^^Lj '/87 (j-C- 'l-^-J- 1 <JL_»3~-* L-aLi- /JLJ-cJ (_T^-M < ri>*^' L^-'?""'U 4Jji (j^_) (j-a 

(_*_& jj i~<l a , ,,j^ll ( j^ j^jjjiJI r-LiJVI (jLa i^Lc (Js i"i \ j . f^j j ' nILdl '"" a i "j" 

. LlijtA 4jLjjj-aJ (OJJ lj_L«_l^3 '*>*• I JL£.La i«Ll1,L«JI (3'j-^V (j-N jJ ) .^"It «ll>- 

TiL-oiojjJ ujX\jtl\^ tjr ijjtl\ '"«! a i ..j*tl (jx. CjLuu^i>-VI j^jj ^^ij L«_iaj 

t^j^JI (_aSjXI 
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Tc-uiajlll (^LjlIIj (jJjjiJI Ol a i ..j*tl ^^c CjLull .^.^Vl (_>iajLJ ( _ T Jj Lij^j 



24,46 
19,24 



109091 ,9 
106538,0 



26680 . 6 
20495 , 7 



1974 ^L. 

1975 j»l£. 



22- Jjjl*. 



:jlsji uiltfj »j_~!l£)l oU-iji ^JVv i_~j i- ,■> Uuo> r Ui*^l ' 



t-^ 1 


78 % J i£l J 


77 % - 73 


72% - 69 


68% 




26680.6 


470.7 


8519.0 


12656.9 


5034.0 


J_,jJi-1974 f ip 


24.46% 


1 .76% 


50.84% 


54.84% 


11.87% 


(1UU i_~Jl 


20495.7 


193.0 


5529.3 


9733.8 


5039.2 


JjjJi-1975 f u> 


19.24% 


0.74% 


40.14% 


47.40% 


10.89% 


(1UJJ i_~Jl 



23 -Jy 



(» 5^;— JlSJl ij^Li-x ii ijy^ ' 



1975 j-u) ^Ui ii-^Vi otTj 



i)UJ( ^j tdl <_~~Jl t 



•ill uJb 



2098.8 



94.6 458.3 1545. 
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6-y^JuJI uljjjJIj QluuUI 

23351 ,4(jlSja l974 j »L. t;r 3'. (jJaJI iJtJb LuLaxafralJ ijri> ai\jjJ ( /Vit| Lot 

4 ~, ,„\j 1 6755 , 8 (jl£ I 975 A*. <ya« . /.3 1 66 . ^UJI jjju^OiJ 4'm.,j 

.7.38,61 ^UJI jjJ.Ga.-dJ 
(JjjJIj CjLoLieJJ «La-j_cJ,l (JjjJI (j1_i 3_aJi>JU j I < i »al 4ijjL^ j<si.jjj 
(JjjJI 4-Cj_a^3=-a dJIj La_3 iJajJLcis (j_o liJJi * jTi i aJ Loj i L^J Sjjjj" i nU 
(jSLftjj (jjj . 4_J,L»JI '"«! a i ..j*tl (Jljjj/I (_ylc 4 '"!J<jUj SjJjuajJLI ( _ T ji «Luj_»JI 
r-LlJVI (ji Llldo (^jjlJI ill I a i ujAll flj La-i i u ( _ T Jx. jjjLj (_gi CjJj>o (jl dajj GaJI 
• (_3-iK i nil jLjejLiVIj «ljJLll 3_oj I JjIjJ *-a JjljjJ /j ^^-.tl ^XLtJI 

''!» J*' uZl 4 I I n t (_5-Lc "J ' ^ 2 'J IJ-li ' Usui) (jC li*jJ^>JI (jVI lijjjjjj 

Cjl flu ujAll i d^t gj i "I (jj . ((jJjjlJI r-LlJ^I 3Jjt>. (jj« '/. 10 3 , ) '"«! a i ..j*lt ^LsJ.1 
(j-a_*_i_» da ' "j ' LaS i«Lx£.1jjJ1 i " ) I LuajJl I a 5j a < n^l » J L ^" * LjiLjil ' la '"j > 
<UjI a i ..j Atl Sj o i i,al j(ji~il (j^J i JjJ^t^ (3'-^-' (j-^ 4l -^LLa._iSL!] CjLcLlGaJI 
ji) (^Mldl '"«! a i "J a j.'j ' "Jlj (_g^L>-2l '"" a i "J a j.'j ' "^ '• L^.!jjI ^JjJ raij 
til! j£ /oj ii _d LtaJlj JjJ^>JI CjLcLlgo (jx. (—iiitlll (_gJX.LSJI li^jiJIj (JjjjJI 
2j~l A , ,.jAII Sj o i n^/l cLcLLuaJ 3_aj^U| CjLaLiJIj i3isal>Jllj 2_l£jJ,I Sj «i i n^/l 
aj^UI CjjIj_lJI jl CjJjjSLJI j<u ""«■ a i ..j^tl I,, nljij ^ji 4_ujjiJ| j^LjJI (Ji-lj 

.dJLuJjjSJI (jiiALv TLuV 
(ji LLj_Lcj i^^jjlJI j<sJL«JI ( _ r £ '"" a i ..j*tl ui nljij «Jslj^ Li£j£. jJLlj 
iCj_jj_^SLII j-Aj t<l .;'" a i ..jAtl Sj o i i,al 3^.LLuaJ (^lJI (JjfoJI «^lj^ i_3jjlj 

(_y^j i(LixjLjj_aj_LjJ! aL>- ( j^) Sjjjjm ^ixl! (_y3 ".^yJj Lt£ ^yjk i>j^l i^i o'^ 

CjIjLjlJI (j_o (j a I se " i u a Cj_jj_±S) Lj-i^jJ (_3-^J '(c <jIj_lJI (»L>- (jj»)j>JIJ>»JI 

^3 '(o-Sh^ 3 lJ:j i>^)> 1 ^" lt^J '(o-Sh^ 3 lJ:j i>^) (jl J >^l <j^J '(^J>V 
3JjJ (j^J 'v'^J^^P' CjljLiJI (j^ (j^aiiej i ma CjJjj^j ^_, t j j to Cjjjji) (J'j-*-!' 
i(«LjJjjjjJI CjljLkJI (j^ (_yajiej i u a Cjjj_p) CjJjSLIIj 4_ujj(JI CjljLaVI jLsol 
i(0-)lj-uJI (»L>- (j- ^ '^J J H^' CjljLiJI (j^ (jyalicj ■ "" Cjjjji) 4jJij< i nil (_y3j 
J^LcJI CjL^-LLi>-l 43i£ /j La »" (j| 4j>jii^o CjJjjSLJJ j \l i^l I cddj » jlaj i ""j 
3^jjjiil ,-.l al LaJL g^jl a i ujAll ^1 a i nil 2<~ I »<^«t aj^UI CjJjj£LII (j-a 3_ujjiJ| 
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^LL.u^oJI ^Ui.iH 2L*lJ.I ^u^aJI j>LJI J£ jl j^iyi oSL!j .aUU^tlj LJL. 

C^>_^SL!I (j_o L^jLvLlIjvI J^v jl (J^ JU-u ^Ir JUiiaJ (<_jjJ(Ji,! Iji^. Lft^) 

Sj o i tils] «Lcl_L»^5 ( _ 3 -3 Ld_Ljj^jJI ( _ > iiALv (jx. ^LjJJ liJbj^lSjijJij'ill (_)iiAL>- 
dJLuJ^jSJI (_>iioL>- (_ 7 i^. J J ' a **■ U lO^*"' CjLosLsoI ijJLufc (jl Lo tLouL-ujjiJI 

1975 aLc ^^.a 3_l^vLijV! oLSLLaJI (jLa <LoLc 5 ^,^ .j 3j_iL^a (j^i^JI (j-o 

jJ^-uj (jptyLJ j^^j-u (^jL>-l ^)Ja_aL>- ^sa-aL^ 

837 550 1061 2605 

265 725 250 

*Lc J}U- L^jLji^jj 1 1975 *L»J 4-o.LuVI i2j!^jj-2IJI iiiJj ^Lut (^j 

v2jlj_ijJi3j i3_<_ij_»JI J>LJI (j a » j I 3-Cj_l^jJ,I .-.I ta La -^t I i_<_cu^. < 1980 

.ilj j" i ill (<Cij (jl (^iiljJLal Aj i(j^"ii i nil (j-uLi J^Li- (_gj-asL!iJI i '^ j" • uVI 

(jla lijUjjJI J>LJI 3±£ Ji-l-i (j-a 4jaiJ3 V ^ylll JjjJJ ^pliiinjiJI jl o mil 
J^ (_gj " i ii a (_ I r (j-A-o!-»-!l (^JJui ^^3 .si o i nil <ib>i' ' ial3l Sal Utl v^jI^jJ^Sj 

j j inL^I u-uiis*- (jiaJI (_flJLi 24 JjJl^- ^ L*£ Q^ < ~ 3_l_>jjJI ^>LJI 

'iU-ijjt-J! jMJI jj-4 (jj) A iii ATI -u niS't jj^j^sLi.) >1 1 mJt j la^taj 24 JjjLv 
1975 ,iLc CjIjJwUj 

356 765 19 1102 
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*^ ■ ajuuua iU-ijjiJI j^LJI ^ cr J\ A nij ATI jI <i mTI ljIj-ijlij 25 JjJLs- 
1 980 j»Lc ljI^jjloj 

472 997 32 1437 

, jl o , nil ^a jj A , ,.j Ail jj , ,iS I j_^L>. ^j-* (jJ° lJlJI 799 ^jjS" t n 

JijIjJLlI (j-C -5-ij-Ij La i±xjJlj>JI Bj La£ ^^3 ^1 i n'l^fl f j-ij La J^£1 J-«J 

' ^j '^ '"' (_j-^ -JJL>U lilt jJ /7^Lc. (j-O q\ I n'tVl 4jLLl Loj 1^1 jJJI 7T Mitlj {jJK ' ntl 

a! JiitL-u! Cj 2 Jjuz X-£j Jaj liulll I JUfc CjLoLc.} jsjil (j-aj iLu-uIjJ I jAai 3^.|jjj| 
(j aS> «J Jljjii! 3 J o i ii al l 'I." j" i "I (JjJ(-a j^C (JjJji^JI (JJlJj • L^.IjjI-1 Sj o i iijl 
cixjp- Cj LJ3j LflJ, I LUajl (j .i'v -»j J 1 3 li I" ■-»J, I /&JL*JI p^Jj (_y3 >! jut-ll 3_L»-LlJl (_f J-o 
i«LloLlII (JjjJ! (_y3 4_uj-aj (JliLol 3j-iii£. S-ojJjjJil Jj jJI ^^a JijjlJI c-U^-aj i_Lu 
(jl£ 1972 aLc: ^ Sj oi ii^l fj^i^e-o (j-O JjjaJI liJ>L^oV ^LtJI .U , „j",ll"a 

JjjJI ^j i53 , 3 2 ajJiSJU JjJ-JI (jr-2 >ji Lx_Llj 3_u-u / aIj^-^L^ 19,6 
^o,\jjti\^ Ljjjj-uJ O'-'-^ l_P-° ^J^LO - ^ ^Lu>JtJl (JjjJI ^1 l^jJ Jl2Jj iO , 5 «LloLl!I 
cUflj^aj «LloLl1! (JjjJI CjVju*-a x_o L^jVjjla t_ijL2jj t-jjJLUj jjlj^sJIj j_ca^j 
Jjal S^ljJJI 3JLlLo!I cbglj^imaJI <Lu>*J! JjjJ! i2jVju*-o (jl JL>J> L-Lu i3-oLc 
(- I r S-j-oLlII JjjJ! jLoIlc! (jL? Lufc (j-o ij_u£j 3_LaLiJI JjJ-ll CjVjjla (j-o 

jJl_Lj ^>-«l jl ** * * <^> L_j_3j_« I Jl_aj t*l jJlJI (j-* L^jL>-LlL>-I jLtuj ^\j u i uz\ 

Lxj ^LajJI ^Ir tl jJii! a j JLuaX I JjjJ! 4_ulSLo! j o" i n"t (jl (jSLxj V il i Uaiej 

^La Luk (j-oj t^ i!i" i .I a <Lut JJlI! L^jL>.LlI».I ^^a 3_LaLiJI JjjJ! j^=-c /, la *j 

Cjlj^p qjs JljV '"" ■ '^^ alia . i " 1 1 . ' ^ '-*■ * (j-a JaV 3x.ljjUj i3^.ljjJI (j-o Jj 
^e_b j Jl21I i I 980 aLc <LijI a i ..j^TI 3j p , nal i '\y £u "I CjLt^jIb (_^A3 4jjJijla 

I 05 , 7 p^_4^?E-« (j-a f«JL*j1 (_p ^j^t i n a (j\£- (J^\ " ' "J a -M o i " tj-* 3 Q^rr-* ^ • 3 
jj Lol .A j i hLjj-jJIj d_uLL-ujji!lj 4-UjijVI L^IjjI (JSLi Sj o i nl (jla (j^jlo 

Jjlj3 f<si:jJ liiljl^ Jjl>" O^ J -?^ a\^j^\Js: LjILc 4c:j3_iII i2jU-LJi.l OJjIJj 
(jjJs «Ll j J 2 1 1 j Sj-Li-^l Cilji i nil (^ CjI a i ..j ATI ^L>. ^Ir j-oTllu.1, I (_ALaJI 

.^L^ (jJa q^Aa 134 3^tJ 1980 j»Lc 
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,-il A , ,,jAII aL>- (j-o 5-ij i n->J,lj 3ij^j(Ji,l 4_ujjlII JijIjJ.1 (jj . 4_uj_»JI «LuJj<Ji,l 
LUx-cb^Jj. 1971 aLc oljjjLflJL-xjjistJjjJlLLl! j^Llo-VI (j-o '/38 , 46 J!Uj 
j?&\ l1)LlL>LlL».VI f jji^co jl -^l <Ll2j^3'^I JjjJI (_yJI eta i ujal 3j "Jl (Jj-i 

S93JJ 'Lj-Ijl 3-iLo '"" a 1 ..j All jjjjlj jl LlI (JjeJ "^1 • -* JL ^ (j-° (Jj^- 1 cP^ ' • J-fP 

LiiJL^ j 2 a .4jjUI V I j"i3 /«^ SjjioLiA Jj^ilJI ^^Jj 3_j£.ljj j_lc. 2j<jjU 

. jVjJ j^jla 1350 ^c-1 1974 aLc ^3 u^jjJI '"" fl 1 uJ^JI (j-o y-jjr" ml,! 4-<i-i« 
La (_jJI Jojsj SJjjla Cilj'n nl iLijI^j Lxlalilaj 'jrh" ^L>0 (_JiLfl_i i'l i"iV Ijufcj 
CjLfl-mJ-dJI jl Li£ .^jjlII jsJUJI f_^S 3_lIj^1JI -SjIjAI 4al£ i_alj '"mil Jju 
* t _ 3 JLLjtJ1 pjjsJI SLiaj L-ojjiJtJ ( _ T 3 L#J js-ALcuJ (jl ^jjiJI j<sJL«JI » jU" , ,.\ 4_oLi. 

(JJ/Lj/^l I J-A (_yic ^ Jl fl I ..J At I 1 _, , ,,ljj IIa1^<-,|KI1j r l-^j II L^J 7C-UJ jlj 

(3.1 1 M '" II (_^CJdtuJ l*Uo V dlli jLa (_yjjj>JI (jis^i! 3-oL& «Li 'I ■ V.al aj-J&j 

.. ; ,^-tlj r-LlJVIj t_al mi<"iiiVI oVL*-o ^ 4-ujj-1I JjjJI <jjj <jjLl1]|j 
»l Mi'tLi 1977 aLc JoLijJIj 1974 aLc ej^>- j_«jj_a (_,_£ *Lv L»£ 1(JjjjjijJIj 

CjJl>-I 4jljLLo **" 1 J a J3^ w-il A , ,.jAll 4j^Iill 4_oj_*JI jl UaVI -^ . aJ jLsol 
JljJj «-iluajj|j j_p^lllj r-ljJejj-uVlj cJuiiSLII (_y3 «Ll»-^J jjSi! I i"«ljjU"tl 
Cj L^v LlIj*- I j r-LLiVI ' La La a. (j1_> Ja_ijJLi I <>■_»! jljjS j_U jljjjjjj^l (^j^jjl 
ila-iJa-seJi la '"'I Luteal] l j H a i_ALaJI l _ 7 \^. (_^3jJ(JI Sjuj 1— JijcTJ 11 d^l gj 1 uVI 
jiljj j»jJj Lii i(j-LaHill (jlj (jj 1 ni'tlj jjLtjJI (\)Jj r-LlJiy 4 ojl 1 11 cLuLuj/ 
(jh-Jj)" KiU lr 4^LlI,I 3-o.LljVI <-»lalUlt S^lSjJI i^jLoljjJIj 0L03L1II 

JiSluJ.1 ,Ji tijlflUaJI iilJj 5jLj>! S^flljlXI v2jLjISLoVI la£j .^jjJIj (jJjjiJI 

(_,!£. J-4-*J! (_JL>Jt. 1 dili (_y3 Liiajl (_^jj Jiilj . siIjjjj Js>- fjlz. JljjlJIj (_u^UI 
' a-JuSJI (JLi^.1 (Jjj^j (^ j I <i~'i( h^U «L^>-jJ,l «Lujjl!I (Jlj^^l jLojIoj > j -a- i"i" 
i«L<j_jLSJI /c^>-L_m «Lj_4-(JJ tfjyjjju] (jId^JU /">! A , ..jAtl Cjl_aL>- (j£. Lixje_ulj 
(_j_c3jl dJJJLS .(_$j^>-2l d j"l A , ,,j A II CjLje-j_lUj Sj 1 ii^Ll » 'I '^- a ^LJujIj 
CjLjjj^Li i4_ujj>JI JjjJI (j^-i jj-iJjlW (J^lSLiJI (j^ SjLaVI 3JjLjtAJ jj^-4-iJl,! 
iJjj^jSJI /tjjj (_ylll tilljj ""'■ a 1 ujjJI /tjjj (_ylll (JjjJI (j^-J 4_j£.Lj^- jl < =LiSLij 
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j_aljjj (_ 7 jJI l*JJjj iJji^LiJI j^j^3 cuLu 1'* (j-° ji (tt^-LU! (j-o Lai r-j^-'i mil 

Jl-Jjj K J? al »Utl ~_La £j£. jjjl i nil <__)LjJ1 fjjS LujJL>- j£jj LiJjLa LlLl! 
(JSLlIjJ L»-Lq--V L$jl 17E-II ..CjjIjJLj^jVlj (jjlJJ>Jlj AJJI llUa_J1 (<U tAJj V J i^qJI 
L^JJJ^J *->-J^ 4_Uju*J,l 7-^Lo2l (j-« "icjJU^a L$J2 lilti . CJ Ijj- j~ I U f- o i aJ La 
i_u iitc-1 Luj^v 1 in ttjl i (CjUagjA Ij jLseoj I oLLa) ' gJLiJ I se a (j-a C-uu njUll (_yJI 
/_^ <i-<JL>. Lai iSjjjjtjJ Lv^Lal /-lajLJ l_«jjjijjJI dlti . 3j i i nill I4JL1 aj ^^vjj 
sLLaj^l Jl^-I ( _ t ^ CjJjSj JlS *LajJiJ3 Lalj '^3^' CjLv^Laj CjLLljje_aj J' J5t ^ 
Uj-Ij-xM (jJajJI (_i 4 j <i ihi 3_jjJtjIL!l T-^La^l j^&\j .«LSjLcuJI 4_l>- jJjjjsJ I 
(j^_aj^_Jlj aj_uoiJjI1jjj Jllj CjIjJLuIj l)JU-3^ 3 AQJimLSaaJl q a J * S a ' -~* J I 7-^_at 

IjLcLa i3_lSI j '■ V i3>^ -iLSl3 i3_jJLc cj LlL> Li». I cjIjj l^tjo-vj . ^o-Jlj 

CjLojjjjJI *-"<jl (j-a (_yjk i-ij^>- i«Luj-»JI J^Lill [^ lilt ji (_5-Aj . AJJ 1 nltj" 1 nil 

jLLIIj Jj^uJ! (Jjiaj oLlc. (_^ I Jlx»-j j-f^ cttLH 1 ^' (<sJL«JI (jl (Jj . Ijl mi" it 

Jlj-uojJI dDi pjjJJ J . 3JjL& <Lptla <_ iLiJS (j-a L*ili ua. I loj Laj ^»j jJaJI 
(J^>-j i^^Sj^S^ I ^^jjJLII (J I miIIj (JLxjiJI /^ sLcaL>- 4-a^aj ascjuoI] l _ r x\l\ 
t_i^£ 4_<_>j_»JI 3j_jj^>JI A 1 mi I iUJSjjiJI (jjJaLLll (_5-3j ij-s^v^l j^toJI j^jlajjv 
JlJLIj . i<Jj_lU jjejJI (J^>-J i4_lS|jjlJI JjjIUJI JjlaLLa (_j-3a ijjJjjJI tc_lL>JI 
I J " >i i 7c_Ull Jj-^-J JljJljso (jSLal tj^j^xl £y> ^ 1 1 ■-' a sL>-L<jiA j-j^I Cj^Ji^o 
<_ljjj>j|j i(JJjj|j^>JI (^j^iuJI (Jl Mill C^so )«-2jj .«-J^-a^La^ljS (— ill 250^tJLl 

«LiL>.^ij_a «Ll>-^J^_l>. jj <^*^ ^ J_a (^i^. j a" ( ul *-^^>- i i _ ? -A_jJu1 » ijjulj i/_ i u tjUJl 

/j l^aal )«-LiJ J *l "t^'l I cdJj ( _ T 3 Jajj^JI (^IjJ «_a 4jjJc_uJI 7-^La2l L-t-u uj2 
(j_a (_2j_iJI (_jj| i ( _ > l3jj>JI IjL^J CjujjJe_uJI ' " ' I S J La I (jVI (_^i>- 1— 2^C i'l «i 1 11 
(j_a j^i-a 300 L^_La j^i-a I 600 l£j i n II * \ M *-^;^>- CjjjjvjJJ .Sj * i n a iJr j^jL>- 
U J j 1 iij-J (jlaj^sJ CjI jl JJLal LuLbjj^ ( _ T 3 '^•J-' ^JJJj TJ- 'j'^ 1 ^ ' J iJ->^ 
(j_a «Lcj_4-^?c_a Jl^-jJ] j ^x] j-j*_ul 4^IaJLaJ j 1 a a (_^J » Cjljja- p oil ^>->-i 
(Jj^>- La^jjvj JJLaj /cJ t(j_o_L>. (j_a S^lx. L^-i>. I L^J La «_a i«Ujj?t_»Iij1 7-^La2l 
j— 4_^v^/1 j»j?e_(j1 4-^vl i n a (JJLtoiJ La) g. u ( "j-JLI aJJLoJI ^Ljl^e-l (_3jJU (jLS La 
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' La j >i 1 1 J (Jl '^~l tjj- 5 ■ "j * 1 1 ^j\ ^xS\ j^e-JI (j-o I Ju-«-a (Lu^Jjj (_jJL>JI 

.jLLo^l <_22l I J^ i i " *_b i _* i nljj CjJac Ij (- mi "5^-^ J lioju] 
U \ r 4_i-a_Lie_Lj (j^L«_j£ 4j^ic_pJI t-^Lo^I dJJj (j-o (^jjjiJI i a «j 1 1 Lolj 
(j_« CjL_l« d * ua ■ * Cj Ljla LlL>- 2i 1 jJ^aJ LjjLjjj^_« ^JJJ^ i^ (_^3 *(j-l»-Ill j^e-ul 

j_ij -^" I) a ( _ 3 _L>JJ ' 'IN j" ' "N 1 L^-La ^jjj-o «j-^ J<~" ii j njLiis'iil (j^j^Lo 
(_a 3ji^JJ,l '"«! j Ul j'^VI cjjjls jlsj .-I ' a j ■ II jIjJ! Jl i A (_j-2j i,_pi^lj^ 

'/98 i " i < I \ SjLaJbj i^ILo 500 J-x-i * \ pi JjLxX.1 C^j>o i(jia (j^iLa ( _ T jiIi l _ 7 i*£- 

• A5tH'J rJ- '"'"j *'' t^L*Tj (j^iJ^J! i— ijJLl,Li Jt>-jj L*llji . ajjjjj^s jjj^li 

(jl 1** I (_,!<* I J '^ I J . jJ^aJ ^ I j/ a Sj^it-Qjl 7-N-a^l Jij_i-3ji^jlj^>JI (^ Lolj 
r-j-ja-"i i ii J (JjijjsJI (jl V! ijjjlJjj (_y3 JL>JI dJJjij < LJL>- (J i*i < n* 2j 3>fjJ 

.^yJUJ.! rLjl>.VI (j-aSu Lij (jjjJLII ^ 

Cllj- J I II (_y3 AJJ I II if LUj AJJI llU^JIj ,^J„' 'j '^ll 7-^Lol J->-j3 LojJ (_5-3j 
( _ T 3 Lai . .Jjji^e-o 3'-^ J u^ J*"' ' "J (J-"^? 1 ^' O^ o'j ' ^-"^ J* 1 ' "" («-! gUaeJa^ji 
(_g^lj (_j-3 d J « J • La II CjuljiaJI (_ T 3 aJJ >J uaJI OujJp 7-^Lol Jl>-jH£ ja-iiA 
j^c^sJI (_LcLaj J?jLLi Lj^.Lu-3 I j*'* ^_)^j»" i "I JiJSj iLlIjJI (_yj^c.j UJU Uill 
(^j-l^- (_y^ I g-iL: j^lC- JiiS ajji nU^JI 7-^Lol Lol al itLaJI Tela )«_o (_gj_iJ>JI 
Q^^ J J- 4 -*"^ ' ^ !e - l jl (^IsLjiu (_ T 1^.J 4 JJ -^ ' g3 (_ T ^- (J n J^Jlj t(j-uJJ i nil ^-jJ->- 

JiH«jj i(jL9Jji J I o i"i (_y3 U Jj "III J^J-JJ (jljj-ijJI (_5-3j -SjjJ !S i nVI "-j-ij-C. 
l!*jIjj^>- JlJ^. d-coLi-j 4_LjLai CjLuiSj j^t>-2 1 jj^jJI (JjvLiji (_yl^. (J^i-l^JI 
jjUv^I jjajJI (_L-vLi_u (_yl^. 4_peJUI i_ iLlSJI j i""i ilj i(<uj^>J,l ZjJijs>-j <_jLL>oJj 
(jLiji^a S^J^>- (_5-3j 'L)'j-i^ •^ £L 4dt«La»j 4_lLijJI JjJL>JI t_!^ 4j.ij< i nil (_y3 
p JLjJ! JlI^.j 1 4-LajJ I /?_tii- i-J^JSj i(jlj_L>-j 7tlal (_,-a3 jjjijjsJI Lolj .j_uSL!l 
7t_^L>JI fj I c JL»-^J J n"i j it (_L»_il3 (_^ ( _ > l3U^JI <_ J^£ J^JJ L<« loLiiaj 

^^e_J1 ^LdLIu (_ 7 1^. (J mj^kJU ^ »j ge ' ^* a d j ge 1 1, 1 * iLLaJI 4 \ < nl i n JlIx-ij t^^^jul 

i4_ujijJI 4_ujj(JI 2jjj j ,-j^.ll ^^3 SJijJl^JI (^1 4j.V|< mil JjJi^JI (j-o j^^v^l 
J I o i"i (j n j ~^illj (_gj se-i^aJ I 7c_Ull j i"i"i M L*Ujij lU^ix L>J,I sLLlo ( _ t 1».j 
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j J La rt ^p' U-0 'J ^ ' ' fCj-uLalijj {4-iIaM «LqJjJI ^j-^^J-Il <_t-^ ' " ' J n J t^a> 
(_5JJI iCi-J.1 >JtjJI >* LiJJIl i^yjjjJI /<JL«JI ^ ^jjjtjljl 7->La>U i_3j|jjLa 
jj-« tSjL-j-aJJ 7-^l_«2l L_i_LL?e_a (j-* (Ih 3 L)3rr-* *— *"' ^5 C7~^ 3""*" >-^ c lSJ-^ 6 - 1 
Lai .aJLj_ojijj j ajji nLj^gJIj ajj i nILSLIIj ajj Sj i a 1 1 j ^jj i ii ir LU Cjljjj^lS 
(2>is (J^-lLo 3jLo (_,i^. 4jLl13LlL>-I JJ^JJ 'iJAj^ ' Ct^ ji luIjVI x_<-ul^3 ,jjijj>JI 

tJJ,! j>»-j ' a iSC&l jJilj iiiJ^SDI i^^Ijj I intJI i^^Ijj SJLulLaJI (jjJaLia (_^a 

(^ joj i<LlS|jj<JI ^JJoJI t-J^JS Jj^lJI (^^C. ci^tjJI ^Lui Ljjj-u (_y3 [_gj gcj-aJI 
T-^Lo^ll (j_° J-^'j ' . ' J ' a ' ,' f-LoTLlfl /T_lL>JI Jjj LoI . jjj-II _>^-3 (jr}j^- (J 1 1 <* 

C^jljJtjL^jS Ij (jjiojsJ! -5^>-J j 1V1 M (Jj^pji! 4-L3- 1 i a 1 1 <_jLl2jM ^^3 Sj^itjjJI 
J^LLLjji^L! iLsJLca LjJjuaj ^lal Mill (j-o Sj j j^ Cjt.it Jilot f^ ■" la i "II ^tr 
J>LJI (_U> 4-ik: J.^it^ Sj^LtJI CjLoI oitl^MI aUlaJI 7=io Lai ^.jLaisVI 

4ji Lag Cjl>-^Lo (j^ «LujjuM 
Sj^JcjjJI T-^Loal (j- ">j_uSL!l Jljljj,! dJJj (jx. (J^l i n"it ^1 LLl^JjLaj3 JiJUJ 
SL^JMJLl^ul (j-cu^l JL3 ^JLa ^1 (jJI (; yJ>tll (^>" *k"j' t>° Wj l_£ (jr* 3 

^yjjjuM rLliVI ^yJLo^vl (jl^ jJLl S ^UJI (jjj i ."ill ^^a r.^ml i_j jlo (_gi ^Ij 
^I^HI (^ j^ I970j I969j 1968 cjI^IoJI ^ ^jjjjjuaJI Jjj>£ jtLa ^ 
I56j I48j 138 jJLJI^LtJI ^L^VLi L.jLio ^ lJJI I438j I370j, 161 I 

' '^N j" ' " VI CjLvLlL>-I /j La «J (^jjiJI r-LlJVI (jlSj .Cjl^lflJI ^j .. Ait (^kj Q^jIo 
d .! J ^ q * (J"^-* J j , ^. rt j jj^ijjj ^j-^ (JS Lfej J-Laj Cj LuiS j^JlS ^ ^-« ^l^J.1 
(jl VI i3_j_ijjlJI J^LJI (^ SjjLjJI (J^ijjsJI ^jl^a /ai.jjj . 3_l1<ijJI 3_ujj(JIj 
U^s\j^.\ (_;£ I gj^x 1— ig,j"i 1 n"t 1 uj-ij-u (jiaJI (j^jlo ?<-J-^ -^^^ V C7d>*-" TT^jVI 
(>j>. (^ ijjilll JJsf VI ^J J 1^1" 1 1 t-Ljj Vj .iiWI (-.ioiii^l 4c:Lu-3j *I_LlII 

(_g JJI /sJUJI r-Lul ^ Lj^L-alalj >LjL* Ijjj 7c_uj SjjjjJI j>LJI cjUISLoI (jl 

Lj-aiajLXj ->jji iiLj^JI t-^LoI Lol . 1975 aLc ( _ t 3 (jis (j^jla (j^"n nil 3jI^J2 ilj 

r-LliVI ^L^vi tjl^j ijjjijjj/l l(jU" 1 iilj <_jjjlII l(jU"n 11 j ^ia cjjJ,I j^cjJI (_y3 

.(jla Qir!^- 24 ^cJ 1975 aLc (^ aj_i 1 iiLj^JI 7-^Lal (j^ ^^JLLrJI 
'. ( _ 3 i^. J 0" i"i" jl i4jo ital Cjli 4_uJij(J,l CjIj^IlII CjLcjjjj^a (j-« 3Jl>-Ij 
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.j_ujiIj^j 7"'>I' ^JJ- 1 ^ 5 ct 3 /j'iini VI (j n"i i ii j i nVI r-LIJV 2^jV -ilj^ - 

jIUttj ^V^lIIj c^jVjSLusj^JIj iL^l^jL ISLjII Jiu 3J3UJI jljJil - 

L^jj^jIi (_JJijujj i«LujjlII J^LJI (j^n^i L^j j ^"i i"i* ( _ T ill <: ^i>" j'^ 3 "' " 

.ajiuji ji^Jbn ^i <ljl»ju ^uioi^vi - 

. 2 l-l l"l -»J, 1 I ^C IjJl JSL JJ*- ■^'llj jl SC3. VI - 

LjjajjJiJ .iljJll d!Jj 4jn its! 1 " ' ' c I LtaJ J_n uuJIj » j 1 1 a 1 1 aL«JI oL>oVI *-«J 

j-ol di!i <jSL!j .cjLvLlL»-V! ^t 1 .it t-LjJVI j^=-c (jx. Mjjj .aljj"ii ..Vl jt_u^lj 

ii— al i"iS**i 1 nVI ' La 1I1 ' j<u (j-oj .CjLuISLoI l j H a ^jjlII j<sJL*JI ( _^ Loj Jj djj V 
»l i<"u 11 a I (_j.II Cjlj^ill dJLbj ^jjiJI <_a3_4,l (Jj-^J ct^J i^jlaiejjl ^ 1 a 2 ij <j£Jj 

.?-jL>JI l j H a ^\jfi( 11 a I (jx. ^^jcjjJGJI 
Ljjl_iia^». IjLj_«_o L^ol JlJ-"ii 11I j-ji*J 3jLo dJLLia i^lILa i". <o 1 uVI Jl>-1_lIj 
2 ua j'tl (_£Jla jj^JI (_,lr «U ( _ T JJU LxJLa 1". io 1 11VI ^ jj ^sei . 4-«iSL!l ( _ t Jjlaj 
2l^L>JI i^LLj J-JjJIj .j»_5jJI lilli S^rh 1 ^ J^l (jttLH 1 -" LiXLc_5 .Sjj-l-uOJI 
T-LliVI (jl (O-C-J-J J •'"■ '"> 1 "I 3x.Lu-o (_,lr JyljjJll i_ALaJlj <L*ll,lj aj o"i 1 n U 
(_^o I j"l , lu" «j 2^\;,^\\ ajjb jjuslIc 3j-3j fi^-J-? 3 • • -*>*j^ (_y^ ^^ cri>-*-" 
iSj-i^LJSj Sj-^-Lc- 4-JUJI 4lLkJI (jl VI ii-JjJtll J>Li (j^ 3_uJl«II olj^iJI 

_j*i (i<uLa ^aLL.) 1973 ^Lc _> (j^ ^j^\ (JLaI! ^^KJI ^HiVI o? <^j^ 
^ 1980 ^Lc J^a aUU^t l 3_jKJ| ^LuVI ^U^lj «t>la <_Hl 13760 

CjVj_«_o (__^JLcl (jl CjLuI ta> VI (j^ (ju Lo . ("ii<i i iiVI (j^ (jia (_iJi 273 10 
/ aIj^vjIj^ 1450) jUa ^ J0.3J ^ylll (_yi (-■iquiVI (JJJ ^J-ail liJ>l^LjjVI 

jLuw Iaaj .(601) (jjjjtJIj (820) c^jjSLJIj (875) ^ujjJI cjIjLoVIj (jjii 

(_ T ^ A I j j a (_j-l£. Ijjjj Jj flXi jLxto J-&3 • J^Liil L*li3 ^^S (^LSi-iVI Jal mi'iH 

(^a / Jj^L£ 18) (jlj^JI ^ cjVjudl JS! c^p. i^uj-tll j>LJI i^ 
j-SjjXIj 'cyJjjJI (JL»iJ (jrJSLII cdMgl^-VI Lai 1970 , ^Lc ^I^jlSj <_^u5*j 

4,0-bjVI C^laLLaJI CjIJLu 1, , 1 H3.J .(jJa (j^^iia 37 , 5 3^ g-L-i 1 n'a 1980 , ^LJ 
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<j_a <j-L (j>jla 27 . 3 (j^J iaLlJ! liJIi (_^fl ^jj-ll J-jj-i^aJI <_,!£. 4jvLUI 
(_yi (j-Ia (jir!-'- 10,2 ojl jJLa «_J3jjJi,l jj3=-*JI (jjSLu^i3 i2 ! i nil ^^3 <". io i n^/l 

(j_o i U ,*:. ; j S^LUsI 3_l»-LijI .-<! al Ul , U^Uv.tl LaljJ q\£ iLLa (j-a . 3 L. nil 
i^^Li. p3_b SjjjjJI ->}L1I 3-ajVj 3-aL* ^^42 SilUlj 3JjL«JI jljll Lai 

^ "-»<* -cJ (j-aj td i i nil {J a L^afl -"^« rt /aJLjul (j_a <>jL>iJ1 JJ^LlU Cr^ L££.jj9^j 
lLs ui * j (jl joj 1 jlj-U oJUfc (j-o I j a a j a .iJi^tiJ . < ^ ".C~ . .."j t^gajj (jl I fl^lg 
2^1 LxaJ I j la j 2 J-^j (j-a 1 g-ilc CjL-uljjJI «Ij^»-Ij L^-aljiJ-'n ulj Lj-I^ <*T i ul 
(j .1" i n j i n a La .r-jL>JI (j-° tfJijj" i nj Lax. 141 si i<"i nVlj 1 1 j"j < * j ' £yi 1 n*»-"l 
jLjc-^-^I (JLj^v (_ t -3j 'JJ " ""J .' d 3 * jj " **»"! MJ-^" Mj-*-^ Lt 3 A^J- 
«UJ9j_Ju]I .- Ij -» i^aJI -l (jLLu U-^~ Lr^3 ' ^JJ-^ «Ll3 j^LII (Jl i"i (_j-3j ijjIj^JLi 

l(jl.33-<-uJI jj-"' MJ"^" ' ' ' "'>J^lj (jljlj-cujl J}J_lIlJ (J*? - ill *-£ (_5-3j ' ^ JJ t - a *l 

(jLa j.al ir-il,l oju* Ji^-j c^jj • 3-jjij< 1 nil t_jj-c. (_yjjj(JI pjjJI (j-o *'j-^l lt^J 

J L ft Hj LJ (_j"l f 1 n 2 1 (j n"( inn n 2 1 ^_u_u1^_aj f '9^' ??-^ L7~*"^ <: ^-L? JL ^' ^^ "^ 
^gj-llj 1^ I jjL<aJI ,»ljiiejj-u>Ll 3j-&L>. 3_lSJ (jjij" iiijiiiV! <_aLJf jlj-uj-ul ^^lfi. 

j-uj/Ij^j ,jJo i_i!l 365^tj 1 975 *Lc ^ 4_La 3_o-LuVI cjLsLLJI ^La^-I «_L> 

^Lc !L*2jiM 4-o-LuVI ajsLkJI (jl L^ .^l^jVl (>a (jJo <Jl!I 140 7, ^aejj 
(j-uj" '" jm^l 7-ljJi (j-o (>l3 i-ill I 55j^ j 1 nlj-a (jJa (_iJl 405 (Jj^Ijj/ 1980 
1( j^j"iiiijiiiVI <_aLJl (2>« (jla , 14 ^1 T-I^J'i/l (jjj(jl3 J^r-Lbejj .^"1 io 1 11VI 

j JuLj£ tiili lrj . < aLJ^I (j-o (jla , 2 ^yJI jjinljll (j-a (jJa J£ rLbtJ L«^ 

15 (j-C' "=1— i-*J J-J>J L«j i—aLJal £yl uo-Ljj/ «Lujjl!I 3_a"ir I i>Jijj"i 1 n" (_3jjj< La 
liJJj . IjVj.} 250j I 50 (j-LJ La JL^-I^JI (jiaJI (j-a3 7-jl^pJ "-^P" J^J- 5 O^r!^- 
^_ij_»J| (j^jj" 1 11 w i.al jj£. tiiitaJlj 1— al i'i^'ii 11VI daj ili-ij (_,i^. j-aJ>o 4 Sj^o. 

. 4 T t-La-u a 

3_LjL* iJiiLuiSLi ^jjlII <_jIjjJI ,_i LCjJ,I j^j-j c^jj j^Sa idili i_jL*jj 

jj_a I <i V t's> IjLjj^sj j^jjlJI /oJL*JI (_JJlJ jl La^ .(jLj 1 n II J I a i"i (_,_£ 
Julj 4jjIj^>JI (JJIjjlJI (j i n"vj (j_a ^jILsu IS_iXI (j_a p^j 3-Aj iCj 2l4S_j_aj)j_i2J 1 
(jLj 1 11 llj j'^"j <_ijJ(Ji,l (_y^ Jljj^ojJI dJJj Jl>-Ijjj j .3jlj^>JLi «Q^JLva 
i_a^aj (^l^v CLu2 ^fiuudjJii\ (j-a (^Ul r-LuVI ^«-Lu j (J I ajj^aj Ij SjJjjlxJIj 
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* J^JLJu i _ 7 _^ (j-t-H-Ltj i n 11 j^ se <,»-> ^^JS _}^>.j_<t3 JjllaJl Lai . Ljj i ( u {^a q^jIa 

Jijj_aj . 415L& CjLl«£_i q\-o£.j *^j-^3* i ullj ujjj-uj (jl 'j i uJlj < La "J j**^} T*^J 
. LiiLc «LoLol 4 i h^LlIIj J J ' i^alJI t_il^j| ye " flj 4j AUiJjfcVI (j-a 

2_oL& cjlji^ill liLuLii J£ ijjl jjjjJIj i_jjJ(J,I (_y3j ij^^v'i/l j^a-JI (JjvLj) ^Ir 

L$J 9c " flj I j"_; i Sj I j'"* i±*^tjJI (j-o Jjj_oj . 2_jLo£j Sj^JJ sLujjlII J^LJ! (j^ 

2 ajjaic 2 j \l ,^",al CjVLx-o 
(j_a JUJUlJI liJLijfc (ji (j .i <ili i n'q CjLjjIjj>JI I jufc Lujji^tj LULL La I jlj 
K j I j iii 11 ' a i a "' j K-lLlloJI CjLjjIj^v : I g i a , I j-^l"W 2_iinL.u'^l v2jLoL>J1 
iJj_jLoj^_SL1I CjLjjIj-^vj i3_jJL«JI l_Lj_ajJ'^l Cj Ljj 1 j^>- J (_gjLjJI ^ La llj 
(jj£j_)Jl CjLjjIj^v (J!Lo (_£jj>-I CjujIj^vj iCjjLojJjjJl CjujIjj»-j i C^J IVxiseJLl, 1 j 
CjLj-Cj_cJI dJLij r"Lj_i2 2_oj^Lll CjLoL>J1 < la * " j . L*j_j£.j C^J Ij -p i'ijj^J 1 j 
3jjljj>JI oLuiaJLa .3_u^jl11 ^^LJl (^ £.}^>.j j^Ijjj CjLjjIjjsJI (Va 2 iil"i-»J,l 
jJIa 2_jjJjLdl '"«! LJaJU (j-djLdl Lol ^jjjjiJl ,jis^i\ iJ& Sji^vj^ U3^-* J"-* 

<Jjjlj_Li>-LU Jl>-JJ . 2^j^jt i nllj (jljljjjjlj ja-iiAJ^jlj^>Jlj i_!jjm ( _ T 3 CxS^C 
Ljjj_<-u (J I o i"ij jjlj^sJIj <_j^JLl,l (»^ ojoa-ail i^J^LoJl (J5>^ J J "" ' a ^ < Cr^ 
i(JI "j uaJI (_y3j (jljj-cuJI (Jj-^J ('^- a '_>^0 2_^; uall «LjSjjiJI frl>gc-Laj| i La i "jj 

(_yi (jVI (ji>. Lkj^vl^j i". j~j /o-Ls ijjjIj_u^L11 ^^a S^^vjll LLLajJ,^/! Lai 
aLc (Js i"i_i j . Ij-^j^ ^Ijij-cuJI (jfl Laji^vj JLii^l ^Ls ^Ij ij^jjJl t_il^l!l 

(Jj-a3 joJj i'LujjiJI ^ 2 La * 1 1 ( _ T 3 4jjI/Li 2_cLLco J-^-»J ■— '^j'j^* 1 ^' S^Lu^j ^jLa 
(jla i4 i i iil—Lll 'I aj i u VI 4_ujj(JI CjLoL>JLi L^J(-o 'I flj i ■■_' (_jjJl ^La-jJiil Jju 
^j-« r*LljtJ JlJ^L>J1 ^j-* (j-* 3 /T^- 1 ! L)i '- ^"^ * M '"■ ' a J '^"' ' " a 11 ' La-ilaJeuJI ^j^ 

(^SLiKJl) (-■ioiiiVl <j-o jl>.!j (jla rLlilj iv2jLjj1j^J1 <j-o Lolj^v^ij^ 60 ^150 

^yflj '<»Lc/ d>i» 90 jma (^ (2_JjiiJI (-,,inl) cljl Mtjinll Jj|j! ^ 3 fl «i i ^ 1 1 

'fW o^ 10 ^jj ^j ^Lc/ 5L 12 t_i>m j>j '(j»Lc/ C>lo 60) jjjVl 

2_j_ijjiJ1 ("lid 1 nVl 2_cLu^5 cjLvLlL»-1 jJ^Sj 1980 aLc (_y3j .cjLjjIj^>J1 (j-a 
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(j_o J^) -0 C3-^l '^-y J 'Lut&'ii I (_j-JI cdJii j j i"i_) 2| . Cj Ljj I j^>J I (j-o (^Lj (_iJl 

!<5 Ja^kiiJ! 



( _ 3 -3 i(jVI (_yi>- I— i-iSiSLL-ul La J ijjJjjiJI <_)l^l!l ^^3 L^io jiljjj La (JiL<4JJ 

4 jo i»al (j-o L^J I^^jq-v (_,-<kj • . Ajj-o-iLdlj liJujSjIj JjjjjJIj *— *i>^-" cjLoL>- 

. . L^-ikLso xjjIjjlII <_a3jJll «L<-ulj.3 JJ-H L° 4jcL<jLaJ! 
4 j Ir (Jj laa-J I jjLua^a j! VI oJl>-Ijj jjjl& JJiJLJ *±Lj-l£ CjJ^jSLII LoLS 
cLj^_jj>J1 jj~» <^ll ^3 1^ i""< i a Jl>-1jHj ^ Jill /. auglaJl Llu^j-iSJl ^ya L_uL_ul ijr Jb 
jj-« A65 ^Jlj_>- jJ LaJU ljufc /ylaju J .j^^^-a-lL^. CLaJj-& ^S mi ^^l^. t(j-a_tj>J1j 

^^Jlj^v (Jil<j_j£ ( jjji^JI jjjj^j^) CjjIj_lJ! (j^ Cjj^jSLII Lot (^UJ! ?-LiJV! 

(Jj^lJI a[~>- (j-a L^aJLJcj-t^o CjJ^jSLII (j-« (_3-lL«JI T'LuVI A j i u t «Ll2j (_yjLjJ a20 
i " 1 1 ■ i a >i 1 1 "IcLu^a dJl^" i ujj . «GjjLcj CjLlLi^. (_j-tjl J^Li. /_au^IaJl jLi-I! Ji 

JjjJI jLxo^sjj .Cjj^_i£1I ^yiLtJI r^V i>° '/-SO (jr-">^ <J^ o-* '-yb ^ 

ojia-j J}lj_iiiiJ,l (J^* - ^ Ljla LlI>- I jJ^23 <-^f>- iiJ-i^ajJJ t_j^9 <Jl>*-" Cr^ ^r^°" 
xJUjIllm ijjia Q^jIo^cj 1976 aLc (^ «CLl>-L1j! tuLS i(ji3 Qir!-'- 245 ^l^e-i 
. -i^LaJ! 77jL>- I J 1 1\ » " j_' 1 uaj (.Sj-^ ' LjJ '" " (j-^ 3 03r!-'- a ' • 5(jJ1 1982 aLc 
t_)jJ(Jll (_3 4-a»LxjJ (jJal—Lo («-&L3 ilIuIj-lJI j»L>- (j-a (Jjjj_c£jj 4j i nilu Lol 

dJ I & ; , ,ij j 1975, ^Lc v2jIjjjlS1i ((^L <_kJl 22) jJilj^Jlj .(^L <JJl 160) 

i-<l A , ,,j'a jjjjjJI 2 r- 1 ', , ^. 1 ^j^U! l*Luj^jSLII (_>iiAL>- r-LlJV LiijtA Lg-olaJt-g 

(^ J^->i ,^.j ,Utl jUJIj aL>JI Jj^pjJI (j-o cjj^jSjJ 3_jjvLijI 4^LU j-j^Ij 

j ua "j 5-j^j < i ii tl ( _ T ^ dJJjiS /tj-y J-*J i(uj ii ii Cjj^_ci (jia (_iJi 45) LjjjJ 

1975 f.Lc ^^IcJI j;LuVI ^U^ljj^^i!^ j ..t^jjSU!j(j!j-tJlj jjIJ^JIj 

(jj_LLa '.(^VLS <icj^o '(j-ia (_iJl 1375 (^Ij^v «L_ujjlI! (JjjJu CjJ^jSUI (j- 
.jJj^p-JI (j-* jj-* 3 '-^J I I 93j idij1^_j_J1 ^j-* (j-*a lJlII I 82 ,/. *j ila £uJj-& ^j-* 3 
^LuVI (^Ua-I (j^s /.2 . 5 Sj^^iii ^L? iSi^l liiJj ^ crdW (T^ 1 ^' fj-^^^J 
i " ' I ■ i a -^ 1 1 3-C.Ljj^a ^^3 LlxJj-^SLII S-LAJkV I ) la jj . ((jla 03r!-'- a 52) ^^JlLiJI 
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l^jjaJI obcjJI ^s A-y ^aoJ I uljjjJI pAl ^Jc Sjlii 

JajiaicaJI (jjl JiJ^ia 4_Jj^ejJlj 3_i < iiL-u^/l 3_uL<_«_iSL!l CjLcI LloJI (j-o L&j_j£.j 

j_j|j^>JI (jl VI .. Lujx.j . L!Lc jLiuiJVI S^jjoJLI (j^mi (j-o jjjjjJIj 
^^a (JjjjJJ 3^=_i_cJ,l JjjJI j-o (Ji-jGJLi L^J 7t o i uj Lxj ir-LliVI 3jJ,Lc j-*3 

CjUjLiiio jj-a I g-iic tUi3L>J,lj ijulj-u^I (^^3 jaSLajJI ^_^sjJu (jjj i ."ill CjuJaC 
7JL2 jjj eLSlaJLa (_y3 j iVi'm jjlj^sJI ^^3 JjjjjJI ^Jijlaj . 4SlgIL nl,l JjjJI 

^LLiV! jjJL, j .( f U/ ^15-10) ^IjjVl JL^v ^j ( f U/ ^ 77) 

JjjjjJI J+"" 11 j J . (ujjj-u «L>-L>.j <_2J| I 3)^e_b jjlj^>JI ( _^ (jjjjjJLl t_gj'< 1 nil 

3_j|_a 1974 aLc (^ rLlJ)?l o^bW'-'-" 1 ^ 0^-"-° J^-" 1 cr^ o^i" cr 3 ^Jj^ 

. ((Jlaj 76 4jlj-u «L>- Lv j 
(j!j i^yjjjJI (^la^JI ^^3 di! j i_3^Li. (3A>^ <^il>A>.lj3 l£' -^ <-3j-»J r«-!j 
^^JkLtJI r-LiiVt Lol njl or j (J'j-^'j MJ"*-^ Cr 3 *>rh^ CjVLaj*.! i-LlLufc (^j^j 
34 , 5) MLj 76 Sjl^-u 3_3-U.j i-ill 354 ,Ja 1975 *Li ^ i±i a23 JjjjJI (j-a 

Jj_jj^J1 jj-* (C-JL-jlII Cjl>-LlL>.1 ^jjSj (jl *_3^ILi J ljufc tjjjjjjl jj-* (. ^L^"^ » 

.Jajj 3_^U-j i-Hl 700 -520 .ijj^ ^ 2000 ^Lc 

4_cLLi«a.l JaLiJjVI 4-iLojJlj i3_oL$JI 4j^iill ^jIjlII (j-° "-^JujSLII J-f^ J 
JjtjjJ t_JJaJI (jla LlLc cJL>j£Lll 3_o-bJl SJL^J Ijiajj .1 .li^illj JjJi^Jt 

( _ t jJI 3jl_ljvjJI 3_j_ijjlII 3JjjJI <LujJm 3SLL«Ji,l jj1*3j .aLc jju LoLc 4 Ac 
p-x-j-js (_j-3 (Ja_lJJI *_o Jl^-Ijjj i-ixf>- idJujSlI <tloL>. CjLoLi. r-LIJLi ^3-23 
CjI j 1 o * llj «L_ljv jJ3_jj>iJ 1 CjL_u1jJJ1 j y mi" J i(jAll_b^_(aiJ1 j^e_co 3t_a tj^C^J 
^j-a (3^ Lj-* ^J^* ) ^j^ ^^-^La (JjlsLLa Jl^>-^J <lt>nia /T-jLlj (_^| 4-t3l i"iS"i t u2l 
jj-» ' — ■ 1 1 ( J^S (_5-3j ii— ijjUI ( _ t 3 j_^c^j (<s^=-i-o Cjl^ljJLal (JlLo i^^jjjlII i_jl^pJI 

jL>JI r-Lv^l '"^^j" jt^l '<« ^'aj ,2j \j« , ,.tlj ^jl \j , ,.tlj j i^ « ^'a ^ ^^.'aVI 

^^a jl mi" tVl 2 < i nljJl c^jIj_u^UI (J^ 3 '-'- ct 3 ^ i3jJl^.L2JI t^j^j 5jJlcL2JI 
L«_Lu i'/7 f^ ^^JLLjiJI r-LlJVI (^ i_jjJLl,! 3 <\ itL^a 3 j . n't clJAj jiilj .^Ijij . nil 

^ya /.80 jjja^jib /Q-AU-iiJ (Lu_a1jj ^_u1j) <j\Jjj>-] cJ^"'^^Jj' a l (j^Jj-i f-« ^_^-A 
t_i mi tc-j aL>JI (^3 J^>-j^ iLlJLi^ (jia • aJl (2^ Mir j-ILaJI j^^JLLjiJI ?-LijVI 
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.(iucjjjUl 5±SLI! (jjj) 1975 *Lc cjIjjjl^j 

2_lAT<_Lu_a Cil_aL>. I4I JlS-JJ V (^jJI SjjLiJI CiljJiJI (j-ai Aa-uol£L!l Lol 
dJJi (_^Jjla . dJbjJ! diLoLiJ l_L>-LGiiA Jl>-Ijjj jjfc (Jj i3 n-uJaJI ,j 3.3Jij;e-oj 
^i Li_uL<_ul «_2j ^a_<_a.jl£L!l /TLiJl (jL9 /<u tj-oj • ilLtjJI r-LIJLi ' " .'"j " «L».LiiJ (jl 
(JjjJI (_,-<kJ ' a "' J 2 * ~ j dJLijJI (^^^La-" 1 ill '"«! jIqi* I J_;a (*>'" Ct-^' (_J_J Jul 
*Lc: ^ ^^j_ajLSJI JJLiJ 2_jJ,L»JI 2_o-LuVI CjJlL JiiJj -iXh^-" <Ucl M^tl 

i^jLoUJ 1x^X\ iujjtJ! JjjJI (jjx. Laljjjjl^ LLAjj^jjIs I6250^tj 1975 

(ji^j i A^LO^ISJI jJLs (j^a 4j^j>o Lo «j-iia (_ T 1^. i Lg3LoL>- < ^ dJ S^Lcl dJbjJ! 

.. L4j_lc.j 3-uj^pSLI^I <jiiVL>J,I /_^ Sj^sLi-j i«U Sjjl^pil 3-j-a^l *j-^ 



i(Jjj-H_Ljlj (0_^_aj1j ( 1 mi~»J1 ^j- 4 j j ' -^ * ! I j_o (jjl£- ^Ci^LLa (jLt-aJ VI J o"i i nl 

(j ii <i Mill («J ..7-Lj^JIj 4jjmjJLJI 2atU1lj i4jjj^$jjJ_l^JI 2at Utlj^.j.Utl jLiJIj 
(jjjjll ijkjl\ Jlaj ( jSDj . Jljjv >L) JjVI CjllLkJI jJU^a^s (^^3 ilj.ii.fj Vjf 
2 ii I" ij, I f Ijj^l SjJLS CjjLojjj .. ^1 j ii" i ii aj LJL>. 2 at kail (^^ujLjjVI j J ual I jji 
j . Ij-j-j^ LjjLAj 2 at Ml 4 LLa£.| J^, 2_jXL«J| aj \t , ^ ^ .^ ^yjjmJtl .ijJSjJI (jji 
f jjf (j-a '2 A I ~ ^. 1 1 2atUtl j.jLua_a ^ 2_jXL«J| CjLlLjLlo-VI 26 JjJlj*- <ji-U 
:juL»JI I jut JSIjf CjIjjJlSj i.iiitj 'U^3 2_ULdl u^L9l!aJlj (jJjjtXI JjJSjJI 



oLWLa-'il «JU j s^-LSCJl iilM 
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88.8 


55900 


7600 
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5.2 


3250 


300 


Jjri 


4.7 


2940 
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0.8 


510 
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0.5 


320 


2.7 


*LJ—* aV,.i djjlij 


%100 


62920 


8246 


JU-Afl 



Silsnil Slkj! jJUaj j* SJ.UJ1 OLfcL^'il 26 Jjjsr 



i^jjaJI QbjJI (ji 6^u^aoJI uljjjJI pAl l=P l£ Sjlii 

(j^_j SjJloJI (J^L>- ^3*^i"^ JjLM^' < — J 'rr 3 Ll^* - < *— ^j '"' ' ""' 0' ^S>*il ij-°J 
O^hJLo 3000 3_JUJI 4^M^l^l v2jVjjw q\± as^1\ Ul 2100 -2075 ^-oLc 

j^icf ^yJI J'^jl i2000 aLc (^3 (jla (jj-jla L - d -^ 8 -7 ^1 *_ijpjj. aLc / ( jia 
j^i-ljl /_^ i LjT) i i ii (jla Qir!^- ' ^ '^ " I 7 -JaJ-»- ^^-3 i <t\l j" . ..VI CjV Jji_a 

i_L£ i_aj <" i nl (ji ^^Jl l_Lja_jjj-j (^^a^Lilj /aj 1(2^-^ mi * llj (_g^L>JI (jj_SJI 

tj ib <^ <^-*-~\\ jju9 1jkS_A • ^y^j mid I a jjjj.iLtoiJl ^jjjijl (J^L>. t4jLLL3i_LL>.1 
.ijJSj^ A^jjjill Sjia ao-uIj^-lII Sji j I La LtiJl ^1 iao-lII joJLtJI )«_LLajj J 

• •• J jii" i noil 
(_i^ 2 Jl ^JLJLso ^Ir ' flJSalj ^Lol 4_L»-LajLJVI 4jjjJI 2al Utl dJIj Loj 
^Ijj aLsljJI ,j_o jJojJ 2 al ta II oJLjfc (jV. dlli. . SJsLkJI Lu.j ^ ^j^ 
j LaaJLc ^_jQj1 j ' 1 a q .a t^jse-dl ^La ^_a> <Jj ^1 j ' * -~* rt J . a^jUj^jjIj a^j^-jj^jJJI 
I JUfc (j-a L&JljJjj ^>SUI! iSJsLkJI 2_La£LI JJ^J.1 J_aL»JI j-uju (^ JJI ia^-ujIII 
Cjlji (j-o JJlC (_yi^. j^e-J! tLo (j-o L_jtSLU jjJLI (_£_ai*J_a . Cj^Lc Lai I ,j-o pJ-JI 
3jlj^>JI (JjL*j i4_LoLs 4_l>-LoJlJI SJsLLij 4j^ Mijtl Jljj^I! j, aSu ajj^jjjjjJI 
K tl *s-^>JI (jl I ? I r lilj -1 ae a 'I (j_a (jJa 300 (j'j-^ - ! 0-° <L^oLiJI 

^v LH^ ' ^J tsL-Ju (j-* t (jtSLa ^i-« ^L& (JL^rr-* ' ^0 J se * ""*' '^^"^ i ' 

CjLloSLII (jLa iajj^jjjjjJI j ua-k: (j^ «Ltl *UjjeJ Lx_4 . U*a '/. | (^^^Litjjjil 
(^LjLi (j-a tLa-jjr"i 1 nil Jj^jJI jlj^ 4-JoaS LxX. JiJ_^J 2^LL> /, La »"' ^ Ltajiej 1 "1 1 
(JjJlJIj . J i2j • "I I (^^ 4jj mi ill (_Lai dllij iSj^ (_aJI 500 ^e_b djL^ij=-o ( _>i>j'^! 

.^yjjjdl ^^S^JI <j-a 4^QaJI (j^s jJalill 

l_Lu L<^ 4jLvjJj «Lcl^j| (J£Lj (_gj^c^>iJ! (OJtjiJI (j-o 3_jJ,L«JI oLj!3LlI».VL9 
7330 4_^S (J_aJ_o ALieij '(2>i=> Qir!^- <— aJl 7600 l_)j 1 11 -!e-a aLJc£ CjjJj LajLco 
^£, 1^^ ... (J-iL) ^iJl ^tAJI O LaxIq ^_ijJijJl 1 JLA ^J i"i 1 Vj i^jia 03rr-* '— ^' 

Lol .(^j^l gJ — 1-,--" j~.« 1200 ^yk: I j^o'- jj)j ^yi!! cdJj jl l^pjiliu 30 

I45)j La " (_y3j (^yj-u-ul^Iul /o^tS (jla 03r!-'- a ' "0) t-J^JLlI (^ VI «U^. CjLiLu 

i cj_u1jij t-iIL_La> (jl VI . ( i _ J _Lj_a^l_u ^t3j i«Lu^j^S ^ Lala (j^_J La (j-k (j^LLa 

^^JLaJI ("i j 1 nljJJjVl p-jj (j-o) 5-j.ij< 1 11 lu 3jL>- (__>l3aj»-j ijjlj^>JI ( _^ (ajtii! 
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ft-y^JuJI uljjjJIj QluuUI 

u\jjl ,jj~>.y\ 5_uj-«JI j>LJI (jk SjljJlc: juilj^i (JJLLa jl L»£ .(3^vjjJI 

(J I o uij q\ '(A (_5-3j njLxX. tLdalmJ gUialj ii <i ijJI (j^jJIj i4_lLijJI 4_ujjl!Ij 

3243 jaj 1975 ^^^jjij.JI ,4^1 (^a^UJI £-Lu)M j-b jlSJj .JIjjlI! 

cU_3t jJlj-iD i^j*_3 ^_)_Ld (jj-j-La i * < ^ \ 5^-* ' 1>**>I '-4-'-* LlA^tjJI t^jla (J^_lL« 

Uj-ij-xll <_)l^lll ^^3 i_3j|jjLA ja^tAll (jl «Li^s^L>Jlj . LlL*-o ^ i la » a dJIg'n ulj 
. «Luj-uJIj i— a I i'iS'i nVlj ( ~ . a j 1 1 (j_o Jj_)-^' 03^ <JjLH^' JA9-* (J^ 3 " '-^J_3 
(jj_lLo 55 67 , (j_o (J.SI i ii II jLLllj Jj^IUJI (j-o joJL«JI 77LJJI j>^ J^Jj 
J-LL.VI o^j 1977 ^Lc 63 .2 ^1 1976 ^U 59,96 ^1 1975 ^Lc J^j-. 

«U j J-2j J 1 ^j-°JJ (Jr!- ^ O^t!^- 19,5 3^e-l I 975 ALC ( _ t 3 (Jj^pjJI (j-o (^jjiJI 

r-LuVI ^ 13,4 S-sLij 3-u^iii Llojj Jj-ojJ uir^- 36 ■ 6 j-aj 1980 *Lc ^ 
•.^Llll 27 (JjJljcj (j-^-j-o j-A L«S S^u^JI ojla pjjjjj . (^gj; "' mil 



% uly, 


1980 


1975 


SjjjJl 


10.6 


5000 


3015 


Ji^Ji 


5.9 


4000 


3000 


c^jS3i 


- 


850 


850 


s-ljlsM ii^i:\\ 


- 


280 


280 


jU^- 


- 


500 


500 


> 


18.1 


20000 


8719 


Aji ajt~~jl 


14.7 


5600 


2820 


iyyjl OljUVI 


- 


60 


60 


CjkJ^ 


2.4 


290 


250 


bj_ r - 


13.4 


36580 


19502 


tJ** 



^^iUJI ?-LlJVI (jLi 1978 aLc jji-lji (^ r_n . ^» . ^» y. 1 1 ij^jLi 7-j-l^> jiilj 

jLia 25^1 J'^J JL3 ^jJ-cJI ^L-^JI liJ}l£L-uVI (jlj .oLLl^luTJI 4jIjjj 



266 



l^jjaJI obcjJI ^s A-y ^aoJ I uljjjJI pAl ^Jc Sjlii 

jj_a 4— i^ i n*is-a jLli (j-* ' fl mjS * U m^ '< i nil <J JjJI ' ^ * * '*-» ^J1^>. m£| i ( J_j_a^_i 

2000 .*Lc ^j^vj jj^ 1 
• ■£/*" *$i$lt «HU did am 

^_3 4_aj^Lj_a Jl^-^j Cjl_LiLa-« jl j-jLku 35^13 «U aojjIj^-JI j i^if jjl 

. 005 ^ 235 a>jJI^J 695 , ^ 248 ^^jJIjjj /.99 , 3 3 j , ,, ! i .3 *nUtl 
3JsLlaJI (j-o 4J5L& oLlo (j 1 La " 235 aj_oIj^-JI jl La ". »U j . 234 aj_oIj^-J 

La m^j! in" 3_jjlj_^- SJsLIa /tlij aj-oIj^-JI Jj i nSJ (j-o IJl>.Ij ^LIsj (jl (_j^>- 
ao-uIj^-lL! 3jj i n->J,l 4_JL>JI 4_JL»JI jjLvaXlj . jcjajJI (j^ ^LlLjI 4_uLxj cLaiLaj 
j . aj_ljIj_<JI Jj i nSJ (j-o ^>^l jl '/0 , I /j I c I J j I c I mJjjjcj CjLaL>- J o 1V1 
«_a i;»q_uIjjj (^Lj <_iJl 730 ^^Jlj^v (jJ! SjiJJI 4_jJLL*J1 jjLua.II («^*->- ij- 1 *^ 
Ijufc joJL*J! JLu^ajj . aojjIjjj jjla (_aJI 680 ^1 (J-i-aj sLj^Lvol Sj JuLa jjl-ua-a 
^_iSL) tAa-j_»1jjj Jj i nS 1 (j-k (j^-ila I 6 , jl ao-ljIj^j jjId cj^rr-*' >^ ^* J L_i_I I 

cjVji t q It l_S_Ja ^LLjJiLiiLtl >^*lj! ^p^ t3_jJ.l_.JI _jLvLl__ _L *La^it 
JjjJIj (JT lj_j__JI _U_VI Jlj__>jJI I j_b (___ Ji-Jj V) 3.JUJI 3j_>L^__ u VI 

/<JL«JI -•__! jjiaj J_Ltj . (I j'"* 3_L_o CjLiLo _JI_l_ i". i iu_3 1 1 1 1 ii I j 3_j_.^j__JI 

1975 aL_ (jJ_ 32400 ,__JI 1950 *__ (jJ_ 3800 (j_s a^-jJIj^-JI ju___1 ,j-a 
jj taj _jj j__j i * LJ-*JI _v__u _i 3^"_'j • 2000 aLc (jJ_ 470000 (jjSJ jl j _-i 'jj 
(J_u___j «L_jI (j— — 4-i LiiLp. iCjLLu_»_]I (J^l— - SjjjJI cj^LcLflll ( _ T a (_g^x>- 

1 jufc JtJilaj j . |^jl>] JjlU\ ^1/- Fast Breader Reactor jJljltl *-±j-<-u (J^.LJ.1 
SjLjj (_j-t*j Lxj ia^jjoj^IJIj 238 Ao-jjlj^jil (_gjjJJ! j I La ". »VI ( _ 7 i^. (_J£.m! 

Cj^LcLJ,Li LJLv 4-IajtJ La Jjja tijua 253 SI LaJI .- 1 La c I ^Ir a^uIj^jJI 3jJ^ 
4-Ja «j La (_gjLvu3 3^LL-> a^jjIj^JI (jjo Jl>-I^JI (jJaJI (— LaJt^ u i LkJ^Jic .3jjL«JI 
jjl^"tlj a JLfllJI I Jl^J i £J mi 2l (ja£Lu nj (J^j?cj>JI ^ejJl ^j-a {julsj I ^j_a ^ju^-LLa 
(_, I r .al o"i r VI 1 _i j I i "t u \rj 3 .j I U 1 1 ^^ulj^jJI CjLu^ ^Ir J-al uJI o^pl 
.(Jjji.'^l j \l .^«t I £yi oj-ii. ^Ir 3al Ull JlJjj ^i a^uIj^jJI 
iS^UaJI CjVLa-a {_j£ 4_LOjkl (j^a a^jjIj^lLI La LJLv ajJjj!JI j'^i'l (J-^J 
a^jjIjjj ClLcl . Mil ^j-a jLuJ ^ysjJU I lit (3j_aj_a ^J ■ 2j 1 ■■ rt aoJjj!J1 1 Jl^J [jSJj 

j<J cjLuIjj (_5-<kj 3^jl La ~. >VI Sjjiill mJJ 233 a^jjIjjj ^1 (J^tjj (_,SJ i235 
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iS-y^JuJI uljjjJIj QluuUI 

Cj LlLd LlL>- I j .Cxjlju^J, ijjm_« j_A tAjjjjIJl j J t ^ ti .a .t ujjstlJI jj-i ^-^ (J3~* 

^^jls (j^3_u_« 2 , 5 3-^e-i 1 972 a Lc Cj m * ) 2jj t"i»li a^jj^IU 1 Jj i uSl jj-« ^ LaJ 1 

JijJSjJI (j-o 3_ujj(JI ^j I j 1 1 1 (ji*-ll ' fljlj 1 1 ^jlr ,-j i^aJI (jiJ lilli Jjlj Lt£..i 

j-lojj (_y3j • (tj-ls i—32l 4 i M fi -»- ^I^ej PjJla tLa^JLa ^^3 ajjjIj^-JI Jj i uSl 
i«UJ3j_iSJI g \j -» iaj| ^jivj i La i "j 3ji£.L2JI j^iej-o ^^3 SjjjJI (j.}L*Ji,l Ji^-JJ 
^1^. stajjjJt JLojJI (^J l f3r!-^' JU-<i ^yJljia-S J-LStJ (jyioj-II J-5=^>JI (^J 
(_iJl 334 , 6 aj-Jj^jJI J j i uSl oLlL>LlL>-I) da i "j"l I (j^uzl jjtoJI ^IsLJu 
(jbjjjJI ^^3 4jji (jjLtA Jl»-jj dilj^ . . ((^Ja (-ill 25 , 5 aj-uIj^-JI Jjin t Cfj ( jia 

. I^L-JoLlI^-I I— II I il-vj L^==-J (<^ («-! ' ^H'-^J-i^J J Hl> J ?^'j < T J ->*^'J '*^P.3* ' 'J 

<jjjL£ lilj .^^-ijjiJI '"'I a i ..j^tl ^^a ji^vjJ,! ajjJIj^jJI i_i!Ll£3 L*ilj (_xJL*jj 

Jl^j-jj Aii- (jia Q3-lLo (_kli 53 J^tij CjjJuS JiJS '"'■ a i uj-ajl ljui Cj Las LlL>- I 

lilj ,*/. 0,018^1 0.006 jrtj U ^jl^ ^A^ t_^ili a^uIj^JI jjni^l L&> 

5 , 3 ^ If ^jIL?ej ^^jjul i~<1 A , ,,j All /jLb /.O , I \l J 2 -it * < La i ualll I » )i i na- rcJ 

| ^ ,^\4 ^." , .,1 J^SL^-J iA^_ulj^_jJl Jj i nS t (j-« d ^J La III «Ll>.Lu1 (j-* i^^^ 3 CJL^rr-* 

^a^ ge-j i nl (J_«_j>tJ 4-^LLaJJ q\ i n 1 VI 4_^-L>- 4-jjl^ o"r i nl (JaJj wJJ^ ' "J 
.. LuId^c Lxju Q^- 1 O' (1)-* V^ 1 * Lu_uL_ui L^Ju^ i"il A , ,.j All ^j-a a^_jj1j^_jj1 

Jj^Jlj a^j^jJJI Jlo i4jj jdl 4c:l Mr-ill 3j5j>UI 3Jl£:LJi,I CiljUJ! dila^j 
ila-j-LaJeJJ ^^Jl j^al r-LbeJ Vj ^^jjiJI t_il^llu Sji^>-j^ J*. -1 "^ a 3t!-'t!-^' w 3 

j L^ajtU «L2jv^L« iALilLAlj 

: jUJt £Li)wUi» 

S ..4i>-!jjji ( i '- a ' w 3 '"J^r 1 O'-S!^ Lr^ CjLaL>- (^c 



268 



l^jjaJI obcjJI ^s A-y ^aoJ I uljjjJI pAl ^Jc Sjlii 



(jl in'tVI jLjjjI (_,lr ( _ t ji1*JI dx^e-ill Sj^-vl /_i (JSL^JI jjU"ll jtcL-u jl2J 

"ll;'^^ ll—LJj^SOJ lCjLL}-lJ>JUj jLstjJI (jLt-13 «L<-ulj.} lilt jij 'J 1 all Tt-LiJ 



.28 (Jjjl>- c-i-i n->- I j v i ""« «USLoi ijLajJ! pLs j^c 'LjjJ ^-*^-> L°j (jLcujVI 







oUajMj jUJl f U jJ»L- 


15.3 


- 


Continental Edge ijjUJi isU-i 


- 


55.4 


Cont. Shelf (._i^>) t^jLaii JjijJi 


5.3 


19.2 


Cont. Rise cSjUJi *i;^t 


41.8 


151.5 


A byssal Planis jU^Sji oUjj^j J_^ 
& Hills 


1.7 


6.1 


Trenches a t ^i\ jaLi-i 


32.7 


118.6 


Oceanic Ridges J^-jJl J^^Ji oUi;^i 
& Rises 


3.2 


11.2 


Volcanic v^jJ' vUJIj oUix^J 
Ridges & Rises 


100 


362 


oUa^lj jUj 4»-l— JU^I 



jUtjJI tfLua tr^o <rjljL3JI i_a!j^ SL^j .jl* 5800-4300 j-L^s cjIjLUI 
i_alj^v ( _ t 1jj .^LojJji 1 300 (j-° _>-" 'j '— 'Lh- .?-^ d »''-.' tlfV T'j'^^ S^Ltui, 

/n i n-»J «Lu^3j2l flj iSlSJI l-U i ii Lai jIla 4000 xAjj «LuLo (J'-*^- 1 a **-* "— >ljL2JI 
5i iSi-SJI ojla Ja i "j~ a jJlSj LaJLu , >U , ,.j"l I ^3 I^La^LjS 30 ^1^x2 CjIjLoII 
5j loAjI j^sj-^ 4J3Lo *-£Uj3^ ,Cj\jIui^\j£ 4 i n p-*. (^'^tj jLsejJl i>Lj_a Clxj 
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ft-y^JuJI uljjjJIj QluuUI 

3_jjl_2J| 2_aL>JI jf iLi* «oIa^.^Lo jJ^>o Lx-«j . Lg-ja ajj i nir Lllj jjji^JI 

jAS'lj lOLaLkJI <j_a Lfcljlse-a ^ Lcj-O jii^t Lgjf VI i('/ 20 6 , ) (Jjji-VI 
J'<* '"II /_3 2 j \l ,^",al ^ ,i i „? . l/» (j.jL»-a (j-o L$J La J^ i"i i nV 3_p.^Li^5 

' *J J k> " 1 1 «GLt>.^J^_tSJL> jk_Lt_JI ^J ■ ^"" ■■ 1 1 (jy^j 'j '^* II L_L>.^Jj_tSlLj it (jjJLll 

jl Mi"tVI «L«jj/Ij 4_uJjl1,I CjLoL>JIj jLiJIj (Jj^pjJI (j! (_ji^ CjI^jJL2jJI (J jGj 

. jLstJI tyS SjjLsJI <j£LoVl iiiJj ^ ^oSLII Sj_u^ 
^JILlII j;LuVI oJU^I {y> /. 17 LJLx glu .}liu Jj>lJI JL*^ ^^ia 
£yi 'cr^l J^VI c^U^I £y» /-35 ^1 1^mj1\ Juaj (jl 1980 f Lc j^jHIj 

Ij-uS j-ol ^LXI ■»■ la ■ " lIa^o La Cj LlLd Lll>. 1 (j^Sj (jl jJulJuj ^LU 7t_Laj_u Clxj 
jl t~ I (j-o <LJL>J! 4_l»-L1jVI (j-o dlti (_,lr J J" i nj .2 i ii tLJl (_,lr i_2^c Lx-a 
I 20 (j_o jJLSLj ^Jal ill II (j-C JUljj V *Jslj^ (j- ,? ' J.^".' >i^ 4jLo JjLjcjj 

r-ljS-'u ill (j-o 3_t>.^]j_£l]! (JSLu/jJI (jSL<u3 (jl 1980 aLc ^'»j Iqj Ljj i !^Lo^L£ 
.CjLuiSL!! \j-xa < flg I '*"■"'" ' " L&j-i£.j .. I^ILo 1830 (_yJI (Jj-a3 i 3L«x.l (j-o (Jj^uJI 

7-^l_oVI (j_o I_Aj_lCJ aj-u-uLjjjJI 7-^LoI CjLlaS CjjJLS I uaM ^LU <Jjj>uj 
. 2-j^ mm It Joj^aj (_5-*J ((jLuaVI (j^(j^j^U,l (j-U^Lo i_Lu aLsjLi (_£^>-VI 4_uJl«J,I 
*LI,Lj 3_il jVI SJLjj-Lj r>a-"' i nj (_5Jdl CLqj-£J\ Jl>-jj I i^ajf *UI C^>oj 

J J <<tj £1-1,1 CxJ>0 3-Aj * • ((_^o1^-5 d-jJ-ljAs) 9t k ' " 'I (_2-JI •*■ '^*'l /CJ (j^-LtujI 

(^.Lalj Mill (JL«j (j-« T* >3ej i h ^ Lc ^_A| (j-«J • 4_tujLjjl (3_5^ J j ir^jJ ' al (ia > ^e-us 
iajj^UIj (j^j^LJIj ijjjjUIj n-jjfcjdl (_,lr 3_jji>J,| JLojJI (_gjLi!l <_3jijJlj 
I iia-j| pUI Cj^soj .. JLjJljsJIj ajjjLLuJIj ajjjjIJIj j* ■ "•*■ illlj jj ' LtaSJIj 
J '■■' J • lSJ"-^' i— 3j^jJI (3^ s '-'- a i_r^ tP~5 J^^- 'lij-* (_j^- '"'I a i ua-aJl j i""i M 
» iaj (^IjlII ^j" i ii 1,1 (_5-l^. *HI C^o Ji^vjJ.1 '"'I fl ■ "j ■-i 1 1 Cj Ljla LlL>- I )«-Lu (jl 
sUixiaj r-jjijj (jl (_Lai;eJ j J.SJ1 I Ajfc (j-«J • (jLilsJ I (j^J^Lo (j^ i—sVVI CjLlo 
(j a-j-il 2 i; , 2j \l ,^",aVI d j iS, v2jLoL>JI ^j C^^o i(jLiL>V! (jja (j^j^lil i_aVT 
(j^a 4SS ria Jua£.j CjLtjL^v J*»-J (—iuiijil I Jaj 1 «U,I CL^s^i^ . juus\j>J\ Cj^jJI 
pL9 9gJaudU (jr^- a '^ Jj Sol r<4 ^ ji-yHI Jl^. ^j_uU CLx^j^. tj-j_L?c_U1 (jjm_a 

(>SLjj ,-,IU_.^llj jLtJI s;lj^>-f (jAju ^ (>lo 4500-3500) S-lumJ! ^LII 

JlLa 3_aL(k Cjtjla (j^ I g-L3 j-L.L-y-i.1,1 Jj i ii^l ua. I uaj L*^ J?<ll j>JLA 2_i a fri 



270 



l^jjjJI QbjJI (ji &_u^£oJI uljjjJI fUftl l=P l£ Sjlii 

^_3 3_j^_LaJ| jjusilxll i _i i ii t i La i "j" a iJj jJilj . dJuoSLIIj (jjLxJJIj JS-uJI 
i('/34 -12,6) J_j_Ltia -.(jjVl^ /oJUJI £yj 4J3^iia tliLja. ^ Jji-yiU J-2c 

^L^. ^ (/. I , I -0,1) nJLaS ,(/. I , I -0,1) J£^> ,(/. 1 7 , 7 - 1 , 6) jjj^ 

• 0/0,7-0,1) 

La-L3 jL=tJ! (jyJLcl (jrS *-23 aUJI I J14I til I Jl>. I jjj I Ajfc I (j La a Lc JSLAj J 

iSJj^jfc cjI Jl>-Ij3 jj-j3 I 2 t~ ji I Jiaj L*Uj (j-a Jjsl (_y3j .jlo i_aVT 2 i na-»Jl 
La 3j^-<-o (_5^Lc i— al i"i^~ i nVl (JL*cLj ,»3-2j (_^\ i ,_, i la « II iiiLs^jiuJI (_>^>jj>oj 

(j_o 4_i-q-UJ 1 CjLj^JI «L»jjiJ La /j 2 jj J .cliLajljLAj CjuLu (j-° 4ji£, J ia> I 
(ji < " < j "i JlJsJj . «Ul3|j^j aL>JI -i^-J f-iiP (j-^ "J '^"^ jj'"*.' (_j-^ t — '"'-^ 
■ La J a< 1 1 (_fl f-*" w ' '^" ,a l (JjJjij (JLoivl LjJ (_ 7 ^JI jJL*JI CjIjL»-!jj joJa-«-a 
«J^_La»^JjL23 (_5-3_3 . (^JlJl^JIj /- i nlUal (j-Ua-pJ.1 (_y3 Jl^-JJ La <_*jLjlj n_gjL^JI 

I $~uu*£ ilu Jl2*]| oJlA (^a 2uJiL*J! ciLjIsLlo-VI (jLa Mero .L. I967J *Lc 

(j-a (jja (j^jla (_ij| 16,4 j-d.-a.2a (jia (j^jla i_iJl 400 L^la i(jia Q^jLa I , 7 
.lIJLi^SJI jj-^ (jla L)3rr-* '-^ ' 9 , 8 AJ (jjjL^tlJI (j-^ jjla L)3rr-* < — ^ ' ^ • ^ cP^-^' 

i_)^j>o 4_JlL«JI 4_ujjjill! CjlSj-iiuJI (j-a dtjlU i » 1 1 '< j a dlli *-aj • LgjIj^Lajj 

(jL»jiII (^ ji^j-jJ,! j-L.L-a-c.LI jJi^. aL>J Lojj^jj LaLiuSJLul "*•» t^j--i lj jLg-j| 
iljSj^a'i/l Deep Sea Ventures Inc .<i£j-Ju (ji^JdLi^jjbj. jjfc Lx-aj iSirjmtl 
-(2>jJlJ(-1JI 4_ujLJ_<k 4_La_a) SjLj;tlLI CjuVjJI 4 t l>-jL>- ^JJJ (_j-ll l1<^Ji2j Ji^ 

JJLkJll J^»J! Ja-A^-j ti-fll .t,-i< l o>Lci '- .'It^.t (1975-^LUI o>i^->jl-y 

3_jl_a^»-J i4_ujiLaybjJI ^jLajsJu (Jj o ."ill jjjjLuJ! )«-a ( _ T JJJiJllII t\j^*-~( n^Ll 
(J_La (_ij| 23 LgILa.1 ■ ■■ a ij— uLje-lII JlS^. j»L>- L^j tLalaJLl ijl <i "c i »V1 jj^^ 

16500 ^1 7500 (^ 3'-°- c -' o ^ r i 'lS- 5 ^' tta-pj I 3j-" J^ i "■ j-23 'ti>° 

ijVjJ Q^iLa 30 -22 )«— L-J-a j I o in ii V Lit^l J<"ii ill <i£j_iiiJI ojui (_JJljJJ .ajl^ 
J_j^L*Ll 2 2 La ! 1 1 > 5 _.!_. ,^ A'.tl L^jL^IjJ JI_a£^oV iCjI^uj iiMj J>Li- 
i-ILjJkl 4_«-j-2 jJuSjj ijJ^LilLjiVI (j^a LaLc (juujl S^lil I J J ^~ ill Lis LlL>- ! 
(j^iia 120 (j^. JU)_J L«J aUkJI 2u>JL»_aj r'j^t^uV 3-a)}L!l ZLJUrnfjJI 
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ft-y^JuJI uljjjJIj QluuUI 

Ir SjjI^JJ .-.I ".jUtK ^jji-l 4_ujiji_a CjLoLs. jjj\ "j'a idlli J£ c-uLstJ 

L$J JLd-La 2 >& LAS a 3Jl>-Ij 4_u^c 3JjJ ■-'PJ-' "^ *IJlJ "i^aL*- i L4J-0 (^jjJI 

^^-S (j^L«_a (j_a I j i Loj sl^ij 1 nil JLojJI 1 il\ »j a . .3-<ulJ3 CjVL»H».I <Lojj<JI 
^JaLi ( _ 3 _Lc L4I0 <_2j^ji-o jji La ijJLLflij iLuLbjjJi, «L^»-ljJ,l ^ Lse LJaJI oLJll 

O^ -. J- 156 -^ cj-^ *' 'J' " *Ji>** ^ j <* ' (_yJi Mill (^IsLiiJIj (_jj_Lll j^j Lllj 
ct^J »(^jIjj-"JI (j-2 j-"t>-2l j^=-JI t^JoLui (_J^- j^3^ j-&> ^-^ ut^3 'U 1 njlXI 

LuLIjjj^j i—ijJiil ^J 3 '^-^ ^*LJ*i i_g_jL2Jl i_2jijJI (_ T 1^. ■"'! flu ujAll jJi^ *V>- 

SjJ^sJI 4_ufo <-;-!J-cv p-klj "'t *>-l*il lSJ^' <-3jiSjJI (_,lr lilt jiSj 1 r-lj**- Ltallj 
LuLbj^o f^ls Ijji 4^>- 1 j-a ^^.a J-lL-^-U I Jiic » alj ^ ^j^*,' 'Jp-JJ liD j£ . «Lu^jl! I 

(_gl qLlm 3_uJjiJ,| CjLoL>JI JL»-a /_£ «Uj ij-sj*.^! j^=-ill lilli Jjlj (jS-ija 

jJLoj_Lj^ (_aJi 438 La>jjJs 3.^.1 1 n a JJL^-j LjiLjI j^t>.'^l jjx_JLa .. (jl_<i 

J3 1^ I (J-a-^JJ • * tJtS_a ^ILajnS L_aJi 2 I 5 ^^^Jl^eJ 4_a>Lj_« (C^c->- J^^- 1 J • f-£^-* 

1869 aLc J_Laj «j-sejJI g^ — tr^o IjHa 2920 j^ ^1 <Lc:L3 (^a 2U;'i 

aLc (jl 1 ** »l ^l_l_t, (_gjlj^>JI (jjjLjJLtl (j-C «L^vjL>- ll^lj^ Jl^vjJ CjljjiJJ.1 

. 1959 j>lc 3 a^ttl aliXI ^ JjutXI (>a ^yk,? aj-^La j^>.ji2jLjI o^j 1948, 
-1963 ^j-oLc: (>_i L«_^3 jL»JI rL^-^l tiiljj 3'-*^^' f^'j^ ^'j^j ^^j 

Laj i(_gjL«JI J-;LC. ^yaHI j_i^pi! 3ij-ajila (jlal^vl Jjjbo (^SLa' "-^rP" 1967, 
5-1 al .^"aVI a ij^H (j^ l£> 5e -^-' ^''-"'IjJ tZj-iLSj . «Lu Jjla CjLaL>. (j-o a • a- ' ' *•>_' 
J-l^j " 1 1 I J-jjL^. L»^a j M.r 4j^\j ^Ir jji*il (2>SLoi "-^rP- '971 aLc JlIo 

i^—LJJjtXI CjLaLitlJ 5j g"i i n aj 5j_coLt_a «GjJl>- Cj\ u i njlu * lajc L<a-L I 4 i _ r ^tiX1 

£^c Cj Laj U U j CjuLljJI (j-° JjJjlII JjT ' ""'.' «C^>-LjJI (j a i ujI tiJJj Cj^l£ Ji^j 
La ^ j i ii tj I j"'^J^ " =L>-j^j ' J^ i ' "J I flJeJa "■' CjL>-Lji^j jtSljJ.1 j>JLa> (j^-*^-' 
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\jJjsM QbjJI ^9 A-y ^aoJ I uljjjJI fUftl l=P l£ Sjlii 



i^jLoLiJI frc \j-±£ La}LliJ JLtstUI i^jIjIjjJI i^jLLiL ^ SjjawjJU (j^UIl 

V CjljljJJI ciJJj ^ jj^UILa . 3-uuLJI ^yk: L&ik. ^>!L»j ^1 <3j.>Ijl!I 4-uJjdl 
JijjJj-uj ^ 21a a ^ ^j" ' CjI jjj->- 45jji (_jk: J-^JJ '-* J 1 W 3 '3jjIj 3JL>- (_y3 J->-j3 
(j-o -»■ ■>•"_« J .j-s^vj! j^toJI p LS (_g «LpeJUI u^sl^-ll l*JJj (j-o (j-<-»-J>j-4-! Li-A 

.j_4j>.^I jjbjJ! ^ 3JLujj.II SLlsbIXI (jlslja-Vl «Jslj^ «j*I 18 JSLi 

dJLua n_Jjj>.2l J}_9^ 3Jl>-I^JI 14-j-LtIa ■ " 1 1 2 ■ la Cj^Ij 4j : 2 ^j ..Uilui j^paj^. 
i U , ,,j" ^ « > lLuu^>J1 ^ £ . la a (^LLal 4 uom < la i "j" -i ») 4_LLjJjj^_<iIij^_a «L)J_jJl>- 
i'I o i nil (Jj-^j JlSj . (Jl>-Ij^Lo Ja i "j""v) CjIjjjj^jSLII <L2j Iaj (^p-a 3 , 5 i'l «i m 

. jXa 4jLo ^1 (jlaj^JI Ijui aL>J uLl>-I 
5) '"'■*- { f \ <i i a t) Lluu^>JI 4JLlLd i _ 3 _A t3jL>.1j d 2 Ja «Li ' ^£\ 2SLmJJ (_pa^>. 
(_p3j_>. CjLoL>J j-J^I 3-J^-Jj-flj '"' N j Lta-2J iLJl ! Aj .. Ij-^- rn I it j .. (jLLol 

.29 Jjjo. ^ US 1967 j»U Cuu .2 „U;I UVl 



L$-La IS" ^ij LiL-kS"j -JaJ^lLl Jp$>- oUU 1 29 JjJ. 



j^jaJL a„ ,;li 


JJL »-SS\ 


% 4_Jl 


pi\ 


10 x 










5 10 x 243.0 


49.0 


jji> 


86 


5 10x29.0 


3.4 


^j 


127 


5 10x 10.6 


1.3 


u-^ 


2 


5 10 x 8.0 


0.1 


l/^J 


28 


5 10x45.0 


0.0054 


2 /■« 


5 


45.0 


Ojju- 0.5 


^ j^i 


Jij-> 248 






£yJi\ 


(jip d^A* i_ilf 2.5 
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ft-y^JuJI uljjjJIj QluuUI 



jl (0-C.jjj i4_ujj(JI ( _ > ^3j'iil (_ 7 i^. LjJ>c. (j-ujj ^^-bjijilll da I iSillI (jl («-C-_>J 
*.alj (jl VI i Juilj J T~J J a ^J ila-m flJ dil j (^ '"• i J i "I JL3 3_ujjl!I Sj I i a — 1 1 

< L^iLp. (jji 4JUJI SLvjJ.1 U& 2Lu>*J! JjjJJ ^^ V 4Jl j^Jj j»_jaJI JUJI 

(JlLa-J-JJ . Lls-jJjJSj S-oJJllII CjIj_iJ»JLj 4Jl«"i nVl (j£, «Llou VjJ I j"^,^. ij 
CjLa-lb—La (_JJl^-I (j-o 3jjLuo ij>^ o' '-°' 4ju3s Cjujjla /_^ Cjlj_tiJI ojui 

. a^jJ! /oJLc ^^a <LajJ£l,l JjjJI l?^ 1 ^! u- j' iSjLstlU ^Vl 
(jjL»jJI ^LiLo liJLLai ^^JjJlajJI 1— al <iiSJL ..Vl (JLx-o ^^a jjljuJI ^j a j 1 a -» ■ a 

^^a 4-j-LflJ I 3Joj<Ji,l jl Jl_lo ( _ T a L^JaLiuJ CjIJj <^-£>- iSji^ejl,! jca^l ill I ala-La «_o 
j^>-VIj i4-iJ-aJI 5_jj nil *_<-uji,l /y_auj_JI L»jijL>-I i(j\j^ouj_u 1946 alc 
1 I 966aLc ( _ 7 ^ (j\j^aUj_JI JljP-jj (<u jJilj . Sji^till /o_a}U (__^3L>JI (jj, ' i-Lall 
aJlJLj 4^_al_J^_aJl 1Jl_A (jjjj-Ls <j-£.J . 4_La_ull SjLStjJll ^a-a^l ^_«Uj-J I ge 1 '^*J' 
oj j -^ 1 a 1 (j^ 1 a 1 a se " a tlj-ii- J'C i"i /, I c 4_loLl!I (JjjdJ 4-^LaJI CjLoJiiJI 
t!jj>o r-jjLjjj .(Jjj_<uJl (_^a 4_u^>- d a i^L-a-aj t <_j^j3 (JS i"i (_y^ (a3 tCjljm_«j 

.^yjjjjjJI i_aLi£L-uVI oLW: 3Ja*Jt! (j-« fjJJI lJLa> 

(_^fl 3_LliJI iJjJiil /<ujJJil 4jj jJI 2alUlt 3_JjjJI ill^jJI Laj| liJLuij 

j^aj .. I j ».| i -»" 1 ulj 3_jjijjJI ^ljJ,l (j£, i±*^tjJI I j U-i (j-oj i4jjij-iJI (jj^Liil 

jT_aUj_i CjLCj|j_iia (Jj-«-i i^JJl ' jj 1 '.^.11 jo_j^,jGJ (JjjJI Ji Cj LajiLtu^ CjJlIj 

(jJUa-l ,jl^ tJ Vj^ (j_4jLs 362 , 5 jJLa Miu 1 974 ^LlI S jl^iII ^>U ZLaTJI 
(JjjJI * . i j '^" Lol . jVjj q^lLo 3 , 6 j^c-i I 3 j a 4_ujjlII JjjJI CjLtaiLiJtA 

jt-oUj-i (_ya 4_LaLJI (JjjdJ (jj, LlLaJl (j^ ^ i^axa^J I i_!LJLI ^Lajvi qjs 4_ujj>JI 

/ 1 4 , 53, 1 1 „ \\ l jVj j (jjola 222 , 5 ^L oia 1976 -1972 SpAJI J>U 4,^1 

jl i4^Lc cLflj-aj <Jj-i!l (jSLajj . 4_LauJI ^jjJI <ial£J ^_) — La^J I ^La^vi £yl 

«_a^ ^^a «G_a-fl>Ltu_aj Jl^.'i/I (jA j-ji^ (_^a j^i j^ jjLtlJI (j^a pj-JI I Ajfc 
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l^jjaJI obcjJI ^s A-y ^aoJ I uljjjJI pAl ^Jc Sjlii 

JjLjjij ^^.a Lljv jJjJSJl! I £yi 2_ajJLLa <ji>Lj£.^j JLiolj n_aLiiiSLl<j<VI 2l-><~ 

(j-o CjLcj_a^x_a jl J^cLi j i«Lj_iJljl1,I CjIj^UI q£. fj I m 1, 1 j /yl^jJI QUre-Jl 
CjVLa_o [^ «LloLlII (JjjJ! 3JJ1JLA ^& i«LjJjjJI 4-ala_J, I s<_*-*J Lajjijtjj 

JjjJI ^1 L^tjjjG Jo I mi ;ll I juk SLJjioJl >LaJj i^yjjjjlll i-aLiSJLjjVI 
(Jj^^-i ji (^^Li. ^^juju^ 1975 aLc ^fl oj^-* '*** ' LU^j LJLa L$3li «LloLl!I 
.Sji^tlll /oja'i/l xjjj j iS-Lt^ialaJI -ijljll i_al mi^'iiiV Revolving fund ^Jcjtla 
r-lj^l J)j ) LuaJI (j-o C-J LaJ (jl 3 i .^.'11-2 lj tit (jj^ej a I la I II I JL& i_^>-jjijj 
Jj-j-JS 3JLv /_^J . «L»-alj-i (j-a-iia ^^Jjjjtltl i_al mi^'ii n^Ll L^jLcji^ Mia (_£J^»-i 
-<Lp»^l lo1\ (J-l2 La CjLjiIjJ «Ij^vu (j j jJLi^aij cU-LaJ I Sj^v^l AJ-23 iC-JJa-ll 
/<sJLj La (JSj .SJjjJI L4J I j ,^,^^-l j^jJI jLiaVI 2 Sla-La ^^a Pre Feasibility 

i uju tjLu_a2f 1 4-dIaJLa JijJl>. (_^>-1j tlflc J t- J I *_L*Dj_a CjLaL>J1 (j-* ^ jl^ jj£uu\ 

i : n n •*. '3j' ' *'^^ I j" 1 J a (j-° 4 j^" 1-^^ CjLajSL>JI J $ «Ti (_ 7 jJI CjLaLiJI (j-aj 
J£ (jx. jj ' Li^all «_3Jj (jl_i <JLiLajSL>JI J 4 »Tt lilt j£ . I gjjc j A". 1 1 Jajj Mill 
<!>■ I jjjtliji I j 4 Ij-t i"i"t Jii^. (3j' ' u^Jl *l *» 1 "I j ' (j-"j-ij 1 a ifujal JL3 (JjSLj) ,»L>. 
1 1 1 uqsgjQ 4aL>J1 jj-* (T^H 3 ""' ' n > La «L«i_i3 ^j-* lj^-> 7*2 f-Lua m£jL>o J^LLaj ^J^. 
2Jjj^r>- jji-jjj . LaLc I 5 SjJ, Ljj ii 11 dlljij (jja 1 ."ill ojIJlcI JiJt£. «OJL>- ^Ir 
i(Jj^_«JLll JJljso ( _ 3 _L«_aj j-i-u I Jlj^j iSJljJl^v ^ La uul (Jjj^j ^^3 i_Jl_jJ,1 oJui 
i4_ajLflim JjjJI CjLaj£L>- ^Js>-\ sLaJiZJ ( _ T liII (jjLtlll (j-a js>- I pjj (jJLufcJ 

^jLuJIj .S^jjjJI j>LJI Mjoa-I (jJI L4J SjuLJI 2_u5jS1jkJI ol^gtl rjJ^-l jl 

.2_j_aL<J! JjjJI 1-<JL»- (j-a J^slSLILl p^SJ^a mSJlSUj ojLo 3JUJI OJL& (jk 
(j-^vj-lj j ->JI 7r 1 11 U diVLjc_a ( _ T i 4_ljjjlJI (JjjJI (j\-) (JjLaj <»J-ij J 
Cj|j_ij>- c-J Laa 1 uJj-3 ujL»j 4-aJaj-a (_a o^i o'j 'cr-y' jLj> -^' 1— al 1I1SIL nVlj 
La! i3-i-LaJe uJI oIjLsLjLlII jl t_jljdjVI jl SjLcVI (ji>la (>^ 2 ,^,^^--,^ 
. IjLa- I^JjL^tA Jlj Lai (JjJjuJI CjVL^a ^S 2_ujjiJ| CjLajSLsJI £ju (jjLtjJI 
4_i_ij.^. Cjlj_ajJ_a ■!»'■ ^^-Ljjj 4_ujj>JI JjjJI 4jlaL>J 2_aL«JI SJLaal aj^jj 
j^i-T (jLSj .2_ujjJI JjjJI (j|JJ 3JaAjVlj S^jjiJI ^jjj^ilJ i^JjlU tliljjjiil 

^J| LuLjjiI i_3Jl^3 l^tjo-vj 1977 aLc JaLijJI (j^ I g-JLij cjIj^jJJI cdJj 

.(^jjlII (jJ^oJ! /_^ sLuJjJI Cjlji^iJI 'LLaJj 
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ft-y^JuJI uljjjJIj QluuUI 



( _ T 3 3Jjj(J,l aJloj (_yjJI 4_lIL«JIj «Ll!jjJI ^SIjJJj Sj^v^l ^) a j i a -» J Lolj 



Association Des Service : (L*-<-u!) 3_i ?j_^-3^?l 2_p.^J_j_oJI CjLvLcuA! ^L>ol 
JJLi j«J 1 1 i n'tj-a ^ 1931 aLc u& jLsoVI Ijl& I mi'iI geolgiques Africains 
1 '<* ±) ' " I ' L-ol-<-ol jUsjVI I j_& aLs JlSj . 1976 j-iL-b (^ Sj aLSU ojJLo 

jLsoVI I JuiCjIjLso! (<uil (j-oj . «LuJu*Ji,l L^jIj^jj 4_l2j^3 2| SjLaJI 4_l>-^J^jj*-I 
aL> Vm ill (JjjUjiI (_ji£- 'LlSj^S^I SjLail 4jla^J.I 4-l>- jJjjjsJ I <U2JjJ»JI *-l13 
' a j LSI J «_o iyl ■ >■ c VI JjjJI L^ojJjj ( _ 7 jJI Sjojft^fl 4_l>- jJ^jjsJ I 2 tajj -- 1 1 
, U jjj -^ jIjlc! mjJ-^=-J iiDj£ i L&JljP-jjj l^tjo-a-'it jLsoVI (JjJS (j-o «!j-^>- 
(JiJ ''IIS . j c.» icUflVrU j j se i a 1 1 J i^U^jJ^j^-jijjLjjij i4_oju*-oj i4_ujjSj 
. ^ »^» . ^.-»" rt «LujL£. ^jj LSjj Cj l^j .U ^ j 1 j L ^ - ol x_« 3j UiJ I 
Geological Survey, of Africa :(l m-v) S-lSj^s^I S-l^-^J^jjsJI 3_ulaj>JI -2 
CjLjLuti! tLa-tjSi "j ijl^>- (»i-j^j /ajj^mi mjjjuu ju-aii 1971 aLc A CjjjSj .G.S 

international Union of Geological S-l^-^J^jjsJ! a_jJL«JLJ ^jjJI jLsoVI -3 
Sj^j-vl J^li- (j-a /oJUJI Jjj - La » a «U£ idj" mmj i I j_Jjji ^^ ojJLo Sciences 
Ajlr (^ 2 , ^ , ^ ^-" 1 1 juiUIIj^'j-^'j CjLjlaLsJIj 3_p.^J^jj> 1 J| 2_>.| , „tl ^a 
(_p J-2-«-y mJ jJI i(_yJjjJ! (j^-^J^jjsJ I j^jJJ.1 jJi^. «ULxx.l j<uil (j-aj . ( _>l3j'2l 

CjJLs. j<s_Ai j-a-ij-l! ! J_<k j i"n J j i5-Sj"imiU JjjJI m; J->-J (_5-3 CjIjJjji ^-Jjl 
j^^jlajjtjj ^i^Lij ^Li^J i^jLjul m?j"' ' '■ a (j^- f ^MJ* ' " ?«-ij I (JS j^SILj i^jv^J^ijv 

.(jlsjVl a^Lc: fj>a 3^^ ^ 2iil~i^J,l dj^jtJ! 
UNESCO j)<.n'tjJI 3^kla -4 
Ljj£ i_3j_ilij (_5-^ (^^j'il I (^^J-»J (jM-*^ I- <LdXL»tX I L^jUaLifuJ (j-u (j-« '^J^ 
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l^jjaJI obcjJI ^s A-y ^aoJ I uljjjJI pAl ^Jc Sjlii 

2_3L2iJ!j «Lu^li! 4_ujjl!I ^ i la ' II «_a jS i ntjjJl 4-gJa-La (JjLjujj . ^iS-joJIj [jLcujVI 
'"'■ S-ijiaj (j-o (_paj2l j^jJjtJ i3^-*-y '-*i a '^i>*^ (JjJJl «L*-oL>J «Lt-iLl!l i»jlal\_} 

. Ll>.^J j_i£jj 

ale (jiiinG institute Mondial De phosphate CjLL-ujjlL! ^jjJI Jl^jlU - 1 
^_a i-<l ^ , ,,j ^ 1 1 «L^j_iJ,l cjISjjSJ! j<ukl 2jj ilaju Lcuj^flj (jjijjLi l _^ 1973, 

Sj o i u Jfl a! JlJ-"i i ill j__t^Lajj > j -a- i""t ^1 JL^jlXI Ijui i_2Jl$jj i LtuJ^3-^vjj 

t _3j^j>J1 «u_c£3lj_«j Cj^e_Jl ;» J *** '"■" *-« t/j »oaIaj| Ol " • uj ^tl <j-« 4^>»jj>" i n U 

i-il A , „j*tl CjLal Jiir'n nl (j'- J -^ 1 ^ £tJLaLSL]l 4_iX.jjJ! J-""->J ■ 'Llo-'llU 

L^jLSj-oj '"" fl i "j'"» j 'j i "II /yjulxaj ^jjJ! ^L>oVI -2 

International Superphosphate and Compound. Manufacturers Association 

j t /j * J < U 1 1 ,"»! A , ,,j All ^L>J d • ', . ^ I 1 Cjl^-tluJl (Ci-^aj j 1 1jHL>tjt 0j_a_« 

International Tin Agreement 2_itj.it! jj.i ,^Stl 3_j^La3l -3 
jUtj! (j^ .jj i ,^.^tl *L>J 3, V*r U I JjjJI (j^£L«j i_2Jl^j 1956, aLc li^Ljs 

.(jJUtxll 2XI<3" i "U JjjJI oLso 1 1 J Lu Li-i3 Jl».j-o ' aSj " (_gl 
■ I'* Cj-oLjs Head Zinc Study Group dlijJtj ^^L-ajJI 3-<-u!j j S^j^i^a -4 

. i— sJl^J! _j ■■■-I'tj . jj-lL 859 1 , aLl I J"''.'! i " ''^ t 
TcJL-iiA (_ 7 ii. w >3 (_ 7 ^!l cj! jLsoV! (j-o (__;jj>-I cjLix.jj c^Ls ij^^jJJ! cjI jjj -5 

(JjiL»_lL! *j ■ i l a 1 1 JjjJJ ___^ajSL>Jl (jjiLsJ,! jjila i L$j| jj CjLoLiJ sLjtjjJ.1 JjjJ! 

tlLj^l 2o k; «j AS.S.l.M.AR . j+J>JI ct^H cyJjjJI jUJVIj C.i.P.E.C 
-" j la " j i Lujx.j LlLc i Jj^'jlt 4j»lil,| JjjJ! scH-i^aa 2jLcjJ 3_ujj(J!j <Ll!jJl1! 

(jjisLLa j<uilj 4_ujj(J! (jJa^J! (^ S-UTllu.!, I 2 j \l ,^",aVI v2jLaL>J! - I '.(Jjsia 

: LaJl>-!j3 
-jl^s-[jj^LM- l _ r Aa jj|-Li-^- 1 jljjL!l-^l^_KJl-cjjjSL!l-5-j.aj» i ntl -.(Jj^litl -I 

' .'J '^'C,** ' "ta-2ajl ''■'t!- i j ■■ 'J~'~^jjj 5C ~'"L7^ ^i" ' ""- * •"' " 
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fr-y^StcJI Cj\$jjJ\$ ijLuuuUI 

^ '13 . ~J '"""' A "»J " *j" ttiJbsJig ^sLl^vJ) -5 
■ jt^' ,.13-^jl \j , ,. tl-i j )tj ijjj ti- j ua fl-^j ■■ *j" '.jj-uL^e-ul -7 

JJJ ' "~U *'.'^"U S J "U* ' "^ a V '^^-^Jl ^j uaJI-4-j S&j i hJi-Ljj-J * <t j_ajj>J1 -9 

. 4jJjju_uJ l"OJa^Jl"Ujj i --^ la • al^-Li^-3l>-*Jl"J ""* A *'— < i>^-^ ~'^ 

. 3 l^^ ' "O Li-u- 'JjJ ' "~cJ^ " ' ' ~J '^ A * * ' '^y * (J L«j - I 2 

. J-J [>^0 I 'J "~* A * (_)-UjpLU±JU-U 1 - I 3 

.c^j_ii,1-^_i-ia_a-jj1j^>J1 ".dulju -14 
j^\j »JI- j Lta^xrlla i ul^ *. Cj Ljj 1 j^>J 1 j l_3jJkJ1 -15 

N j? ' ~j ua A ' ' ** "'6 

t * L^a d-^j ■■ *j" : 4_*.tlu.a ^jjljt-aj 3j^u j-col_t£. -18 
- j is<*A-t\j + W : -Q_j JLuJ oj, 1 -19 

.t-jjjai-jilj^JI :,<wt23l -20 

.(jjljjj : CjjIj^Is -21 

.(jjijjj : «Lcii3 -22 

^j 1 \j , .. t \-j . ^ rt • ^ jj s -23 

.cj>*il :eJLj£ -24 

• qI-Sj mil : K-lo -25 

.(jjijjj : (JjjjjJI -26 

.jj|j^>JI ".(JjjujjVI -27 
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IjjjAJI Qb^JI |j9 &-u^AoJI Cj\$jjJ\ fOJfcl ^ifi 6jbj 

t^yx^a-4 iJ^lLaJl -28 

^jJj L^^J ^^jjjlII ^jloajl ^^3 5 j \1 Ltaj^zl ^mi f-JJjJ 19 J*\ mi Tt-cbjj 

. ^^jJaJ- ( jlLa-LlujLi-C.<-L<t-<-u I- 1 Jij-co-^lI^-^u-ijv-a^^S 
. t~, ' ^ , ul~Mj> La *-■) uLSaj-pe 1 ^-^j ■■ '~^~Jo?**' * * Lj-yj 

-Liijj- t ^a Luaj-^je-a- j-j-Lje-La- Jj Jlv-Cj Loj-u^-^ * j j t"> j VL-fJ^jIu : j^1j^>J1 

. 7cJ^-^u_tJ^-Ll<J.^L^t-^9-^-uj1-/j-uLje-i 
-AJj < ^ la A-t", tl tjS-p'a- g-i *1 tj-^j.^.1 '--^j-j.yf - *' A ~ * * i^--CJ\ a - ••j' a > ;l-J>Jl1,! 

. 7C-La- t j-a-U^.-Ll<-L<t-<-o t :3j^U ^_l-£3Lt£.-LluljU 

■ ->r 1 A- t ">l A , u aj9-f 1 ia - ■■ J Lsj-jj-u L?e_i- JjJlv *. LuLijjj_« 

. 7cl/a-C.<J.<iL^ t-^a.tJv-l£L^-Aj^^ ". (j 1 JSj-i_aJ 1 

. Ll<-L<t-<-Ol-J-lljJ>>-g.1 JjUdU ^Laj-7clU-^a.t->Ji ' J ' A J ' -"* ' I 

: Lu-ol ^^ 3_ujjlI1 Jj jJ!-<-j 

- '"' Lq - ul~r^L3>0~^j "'"j.*"7 r ' A ~'**" d ' "J*^ **tj- 1 j^'' 

. ^u-uv-Ct-L^t-o t-7cJ-a-y' l>- j J A j~'"'Jj iJ-^lll d i "J A "0J!^"' * ** hOJ-*- 
.<"m<w nl-Tc-La-r-Lvj J-aj-Llcjj-jS-^ *^ula Jlc-JjjJIj *»JjljJtJ! 

. CaJlq-uj I -7c_L«-(J JjjjJ : Llu^SL1 1 
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fr-y^JuJI C1I9JJJI9 qLuuljUI 

.*l_b _S 1 j-a-jj-o-uv-di-L^t-o i-7c-La ;4_u_<i_jJl «Lujju1 d Jj J # 3 "*■ ' I 
-Slj_a-t"< ( mT-7t-Lq-(j taJK-/yJt-oJa JLc-Jj^Hj :4-OjJ 1 nil cLu^jlJI 4£j_<JL1 
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:Jrit*Jf 

.•Lulls JjIjlij i4jJI£Lo (JjIjj 

a j S> 11 •» k m /j 1 c fljjjxj J_Lo <— ilJ (jl i n tVl jj! 
sLuJljlII Cjlj^pJI (J^LilL-ul (_,i^. j»_J^I Ct-^"_3 'Luisj'ii 1 
(j-J-3. '?" la m-ll Cjjso jl -»■ La i "11 (_,i^. i«LcujLl11 (j-° 
CjIji^IJI '. - 1 H CjljlJ_lLA (J-* 5jsj_ila cP^ f^^rr^ Cu t i laa 
JljJlj»J1j (Jj^lJlS i ) i a Sj jI iJ>Laj ijLxX.Ij Joj1jj>- 
4jo ital 2 . -J'C i~i Tt-tisjj j dJJi ^1 Loj i/a^tAllj 
^L^JI (jj_2JI 4jL^J tP*. SlLLaJI jjL^Jl iijjinitl 
I (j "i -*J J jUtaJI oLlo (_y^ (jl tlr^-ri J^*^' P^Lj O^J 
Lq-^a* A^J-ll (_^>- J^-^-i (*J 1-* ^Lj-iJolU CjIji^IJI (j_« 

liiij i_al mi<" mVl 4_jj»-$j (_,a (jjSLj jJaj . LS Vj 

ill 1 j^ 1 1 1 j " ua-A ( _ r £ (J-olj J-i^*- «L^>ol-3 4 J ».j ll 
(j^ J j La J j 4_Cj_ii3jJ,l (JL^-Vl (j_° JJJ-i i4_ujjiil 

i £ I I "t (j-* JjJulJI (2>c ' " i -»" aj JuSj CjLLa-pJJ (Julj^ 
4_Jj^Li CjIjl>-Ijj ,_gj iSljj ol i n-»J,l CjjIj idilj^iJl 
Cjjla^j T$k iJjjsoj i3^-uS jLajJI ( _ T 3 J}LxX.I (_j-^- 
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iS-y^JuJI uljjjjlj QluuUI 

j_jj- <__jL_> 3_lJLSUI JjIjljJI (_^a Jjiia ..iio»L> ajjs L&Uaj «Jj iLiiSLlt^o 

(_£>i-! S^La -iLa-ll <>LL»-a I JL^S 3_ul jJI JjIjLlII q£. l!ljJiJ>JI JL==-o (j^ Lai 
(^^It" i uja t^^>jjtl\ (_£.ij3 i«LuJjl1,I CjIj^jJI CjI^jjLo (j-o Ju>3 (_^II illlj j_lC 

Ll»-^J jJSllJ I ^^1'j (<sl«J! /j i^a <m i "j i^Ljls JSIjj cjjl>.j jJLJj .. I j'"* L#j 
sLpJLa icdlj jLili j I I jui tLgliLi 3LpJI i *aj".~ (jjj .j^-l JjIjj -sl-^l ^ 

i2jVjlj_o (jLa JjjJLjU 3 j hi itLij 3alUlt Sjjuialll jjL-aJ.1 ^yjkj ^tiJIj 
i_jj_2j i_2jj-u La ^1 1950 aLc (^ (Jj^IjjJI (j-U^L) 4 (j_o i " 'j flS i4S^1 j" i "I 

i(<sJL«JI ^ <_3j^jlU Jj^LJI J£ iLilL-ul Sx.jjjj ^1 l£JJj (jL 2-LuiJ3 i2jVjiill 

(j-a^iol j-Aj i<ial iSuSl aJsjIill j I ((Jj^-i (j^jij 650 j-Aj ajj»-j JoJJll tljj-u 

Jjjj (j! (jj-ill Ij-A 4jL^J u^>- f-JSjlil (j-a 4JLs dlli *_oj (Jr!- ^ 03^ 1000 

(_JJljLLj V i <3_lj Li_o-lS j^-Ij CjLjcIUlo ^1 4jLjJj-a3 joj La lil L >l < V<al SjLjLa 

ir-jjJtILijiil JjijUJI ^jJLx^vi (j-a */4 -3 LJLv I Jj'a 4-a JlJ-"i mil JjjIUJI 3 i i n't 

3 al ta£ Lg-oljiieij-ul ^ L$jc ^jj^-JI (_g.al ir-Ti^l JjLtJI ^ S^Lo^^^l ^yij 

,3£Uj V i-jji^iitl (J& SJLvVlj 3alUtt SjJljIsiII j^I i^iU (jla aLc JSLAj 

JLLa (jLuuVI 3l_p- cJi-J (jr^b iSjjLLiAjVI SjjjJJI S^LLJI Lot j iSjjuiSlII 
i^jL^oj '"" <u-q LaJ Cjj^Iaj Ji^j 4ji Iul2jj| j \l <^1 1 dJLbJ JjJLjS iCjLLuuj'ill 
jl U .'r.'.VI Cj^LcLio (jja pl^JI 3ji£. liJLui 7c_u^sij <J1iJJL»jj »4jj jJI <Jli^Lc.LiJi,l 
jtj I j Lja >i i (j^lx-i i3j_ui 4^LLaj (jLjiJ^I JlX-i (jl utjj J ? <i J ( _ T lII i(_gj|j-iJI 
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H_gjljiJI jlla luJzI 3_lLi£. (j-o Ttjjj ^^jJI 2alUtl (j| j^jJlj jJjoJI (j-oj • tLi^£ 

. L ys\j£.M\ 3_aLs'2_aj L iJ L&j_jitx^j j^SUj iSjjIj^ SJsLU^I j-a^l Jjl J_ajtli 

:3_oVI ili}LcLiU fljjl (j-o 3_J53_<J1 SJaLkJI r-ljjj u^-*?J 
, , U j ; , ^ 1 1 ? m Cj^Lc LLaj . UtJ f.[X\ Cj^LcLia ij} Lh^*-^' Cj^LcLia - 1 
CjljLLI! Cj^LcLLoj i3_jj,L»JI CjljLiJI Cj^LcLiaj .JjiTill sLU Cj^LcLiaj 

.3_lIL«JI SjIj^JI v2jU-jj cjIj 

2 SI La II (j_a 4 j IS II 3 'I aj 1 "VI (j_a (2A-*- 1 La (jr^J 1 JlJjjJ! Cj^LcuLa -2 

jlj_o /?-i_Lj (_5-lJI cj^LcLiU ( _ T ji L^Ji jlJojJI cj^LcLoaj ijjua2\\j .3-jjij-iJI 

4_*_j^_i-u JLjJ^j t_L)}LcL<La ( _ r l\ < ■ ..*~ (jjkj t -dJI(j"i 1 1") La-a _>&! ^jjI U ,", il 
ajjjjjjjj I JljJjj I J^" (jSjJ-i 4j>j^uJI JLlIjjJI i~»M c I <-i« i3_jj|jj>. (_g_^i.lj 

Cj^LcLlo Lai .232 ajjjjjJ! l j H a 233 ao_oIj^-l!I jl 238 ao-ljIj^-lII (j-a 239 

A^jjjiJI (j-a 233 ao_<_iIjj_<JI JjJoj it- 5 a I jja tjS-X-i 4JL9 3_jjIjj>JI JljJjUJI 

j 2 sc J , 2 a I t- I t j i . .-. aj LJJl^j (jl ojui JljJjUJI Cj^LcLia «_jlali i ujj . 232 

4jt-uila.il (_J3 Sjoj^oJtl 3_jj|j_J| j,lj_aJJ ^1 Jl^-'ii ul J i a 3 1 j (j i n~>.| 

:£$*J' sWtrft 

^jjk 5alUI1 4jjuiSlll j^l 1^1 1,1 t_xJL>- (jr l|-3« ilill j-^LuJI Ujjjx.1 La lilj 

cdJj (j^La ijjl JU (j-C L#] ii<j*-U (Jjl] 3_uJL»J,l Cjlj^LlI CjI j,jjLa (j_a L*-l«j>- 
j| jjl JlS£ . dJaUaJI ^Jl Jjj^sjJJ ij^jjjjl r-LaJuVI JL*-a (jjc CjjJjxJJ Lijjxj 
(jl in'iVI J»-V d-jj-o-jjJij^JI SJsLLaJI j^j-in't <_3jL$]l ^ILtll ->>£>J.I ljji-1 
aJSalll ' ' j i a ' 1 1 JL*J (sJL«JI (, flSj JJ^J ^>c C^jajJI 4jn ftil jj jk> *-a ia^LjjJIj 
J j j i ii (jrSj -(JS^S «LuJL»JJ Cjlj_uill c-txia-um (_JJl)I TcifoJIj i2_jj_j12jJI jjl^aJJ 
/yfl (jJJ^jjo (JT ^-LaJLJl ^j^Lia Jjl sLu jsjj (jl LtJJ^La tc_u^sI 4JLs CjLjcj VI cdJj 
, 5att-.lt JUJia- j J i^i«iS'o>LcLflII tfjl^J ^^1 LuaJI rLiJVI IjLu (j?j 1985, aLc 
(j^, LoJaj-C iL^JX. cttsejJI (jjj (sJj«JI Jl#j-»j JjIjj L4JI .(JJ-2JI I jui 2jLjJ L )jJ3 

cii>Lc.LflII (^jJI i>Uo^l jljSj^Lv oLili 3JjVI i3nl"^JLl SLjjulSlJI jjJjjJI pljjf 

3j_uS3l dJallaJI Jjl>a 4j>-L>- JLcuJ ^^j (jj tlflxlj Lijjiif (^jJI i3jjui2jj| 4jjjJI 

.<K /sJL«JI ^ j <i"n,iU ^LcuJVI jjU'IIj aJl21!I I4J Lai; (_,!)! 

7m>o J^3 oLLajj>J,l ol-La (_J3 SjJS^j j^vjll (J-ugJI (JuvjijJLl^JI (jl <±*-l>-j 
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ft-y^JuJI uljjjJIj QluuUI 

LJajm i3_l1L*JI Sj^loJlI!! SJsLUJI i2jli iS_jl}».j(_jJU^3l SjLtioil J>jJ3j£ 4JL«jii<-ul 

S_ajJ»J 4_jjL^JMJI SJsLkJI iliJj (j^ljil^V JjJa .sLtjl 3JjL=-a Jl IfbjL*. 
v2jVL^JI)-5jLJJ 3_»_iIj_!I 3JUJI J! (jrevjjJU^JI Jj>*jj di!ij njLujVI 

3JjL& i^Luljjj . LojX-JLi sUimUj (2ujLiI!j SJjLJIj 3,1.^11 <_,.& cuMiJI 

IJlj* /_3 ^* j 1 la » II (j-OJiJI S^jLcu^ (j-a {jS^<££(l i«L<JLUj <LoLUj 3-j^ iSuJl 
(_Jjl (j_o t_gj » ni Cj_lJ Li3 . . Sjjcxj-ijiil 2alUtl CiVLx-a qj» Oj-iC-J JLsJJ 

! 9 2_p.jUJI ia^JLUaJlj CjIjISO^MJ 

(Jl ^jjJJI ^LojuVI JL^=_o (^ (J.L»JI .s^jjJtl * 111? m iaLc J *\ uu j 
Sj" li 1 1 Loj^LJI tlji>-V /j 1 imI^LUlXI (JL>JJ aJlJt"h m" 3j^>.i Jljjej oL>ol(l 

.3_a)}UI 2LlajJ| 
(JjJlJ Laj^LjJI (j\Jx- 1 11 "it ij^jill p-lt i"i a Jiir" 1 n"t 3j^>.| J^tJ oL>ol (2 

.a^LJ! LajMJ! s !j^l Jl a^UJ! 
(J! S^vL>JI (j-c jljLcJI 5-j^ 1 nil J-aLc JliJl JL>J.I lr <_ JJu Ls-yJJ 
jus Lu>23 /aJUJI Jj^ (jLa i<Luj^>JI cjVL>JU Ja *jJr~ , n" 4j_jJs jj-f! Sj^-vl 

7t_iia3l JiJSj . tciIsIJI (_, ol 1 nil tbul LaJ Jj^l JL>JU Ja (jjL*ill ^Ir i ".**'! 
£lJL>.1 CxJjL>- (J*-l> CjLcj^ i ii 11 7"L>»J (^^^ r*3rr ' Lr^ *~ J ^ e-J ' (1>* (*"* ^^ 
^LtJ! \ j j -»■ 1 1 £L>olj n-aljia^l S-uLij 5-^mJallLa oVUc^s ^ LaJ^LJI 

1 4-2J-3- J'C i"i (_yi^ Loj^Lill L^j Ji^j-j3 3j^>-i i_x-p^3 ^1 (J^L«Ji,l -"'■-'»" (_^& 

^Jj ^^.^-11 ^j^ls ^a ( 1 Jl>- 4-ajJiILa 4±>-^_a ^^l jJ^x-iD^jl (_^ t (li-il La IS^l1 1 )) jL^>- 

.Laj>UI ^aaLkJI JL. 



JLc 2al Ult 4jJj|?"iI1 j \l .^ qII (JjljiJ -sLjcj! Js ^qJLsJI ' °" i ae ' j i aj Sj /oJj 
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ir-jlall At i n_iKLciLa ISL^aLoj * I Jsc~u^ Li -Lai Ull JlJ_jj I uaj] i <ll LA Jj u^£j La 
4j. MjV-iLiJLa ISLloLuJij i«Lu^SL!I 2j3LLaJI Jgjjj S»LaS ffi ' m Vit I flILulaj J » i "jj 
L-uL-ul (»J-2jJ iSijUfc 2<*j , " ' JJ^"'J (<sl«Jlj C^t-JI pj^-3 (j-° JLjJl*. pj-3 *-j!jJi! 
«_jl_oj ^ j , ,, j Ul '.« ^ijj j<tl CjVL>J,I 2_j^J a j <j\j f-*^'- 1 (j-^II CjL-uljjJI (_yi^. 

1 v" .'J 3 J ^j'j^* 1 ^' iJt!- 1 * 3 ^-^ lJ^^ ' J 3 ' a * " D' jLj> - a J' tJi'-'- a j*-^ L«D 0^-*-° 
(_^fl j-jLII I j_& c_jl j m'tl J_Lc CjJ^sj JL3 ^^JLtl SLIjUUI CjIj-uGJI 2Lm!j.ij 
(j J ' " J "I * * M (_J L»«X I (jl <_2j^_*Jll (j-aj ,etj , ,,jUl I. ^jj jS II CjVL>JL! -i^-j 
(jL£ » lj-m-4_uj (j'C 1 1 J-cajJJ j-jUI (jl Li£ i*-jLU <i£j^v (_ T I^- >2jj ct^-jL^" 

Cr jv J LiJI ^^^uJaLLUI JLjJLI ^ <^j^ P LSI-Lbtxa IjLc. jl MjLu, Ujj_a 

(jl J J '^"'t (J' Ljjj J_2_a (j-fl^ liitjjj nj-oLs- cr>J-£ J-* 3 " l5* J-^ (jri>«^" 
(j_oj i/- i njt->i_LJt-oj^j Ji-i^JI jJjJll (jj« I feuc _)j , ^.-.tl (j£_«j ^ jji gSLll 4^LLaJI 

v^jIjJjIIj i2_pL*JI 5-uj^II v^jIjJjII (ju aL^JI 3j^' J^ ^ jj '^"^ ' , - L * 

Jl^v^j 2 Sj—ji-sl (jl Lf^t>- i«jljj,l 4j i njV-iLiJLa LSLxoLu.} 2^j La h (_L<utJ ( _ T DI 

I J) Laj I ilj i4^j^>j| s Lo| A, A U ) 2^ (_gl jl ijjJj S-jSLuLCjLo *lj->-l i_gl L#j 

3jjljj>JI 2alUII Jj^elJ 3JbjL»- 2 lj i iij I4JI (_,lr 2j i hjULul^jijJj^II till jjj^ii! 

3*Li£ jLa i2_jj|^»j| LS_i_aLLjjJI ob^lajJ LLlL .4JLa <Luj_g£ 2^LU ^1 
/.35jjL*jj V 2jj|j^J| oLU^J.1 tjst LJLv ^j^l cjIjJjII ^ Jj^UI 
ol J_Ij_ll (_^a J-y-jtJLlI af.\ a < J '^' I <i i j i i2_jjl_ill CjVLsJI ^^.a 
^^Jl 77LUJVI • agJlSj (_>iii>- j>L(Jla IjLAj . '/. 60 J^5=-i (_,JI 4 j 1 njULiJLajjJi-L^JI 
3jJl2JI tj/jz AjjiSL!! (jjuJJ TtLuV i2_jj|j^>J| SjjJiJI 1 ^ .^. 1 ~>\ Jl^"h ill jl 1 a^aJLiI 
jl " fl-i^ajJI ^Jl 2 al U II j^Li^a-o 1 <l\t j". . ..I ^ ^'a (Jj^i-i SjLijuj 3-iJj gSUI 
Cj^JlLtl 1 _i 1 nt (jj^ao. «_o ,1 ^« .>»tl ^J| L&^ac SJLLslj 2^LlaJI jjl^a-a JaJLiIa 

.LLJa 



IIULUI 

jinl i"i'1 ^j-a t ^Jtj Jj ' d ^ 1 u^Iol '* rt J)J ^ CjL^^_a (j^. 3jLa£. 4-u-uyQ i"it! 4^LLljl 

^yJI , 3 ££j v^jLvjII jui J^Ia j-Luj • 2 alta-a 2^vj j 56000 3jlj^>- 3-»-j-5 (^ 
3 ^1 , 3 (j_a mJJJII t^-2 SJsLkJl aJJb (jjj '/90 ^1^^ J i^a-j .(jj^-La 20 
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.<iLLiILi SjL^s CjujIo (_gi i_d_pj 2 4-g-iiaj SJsLla 4j i n o ."ill 2JsLlaJlj hjj^SLlo 
. : I o it tjlj i iiL-ui oWr^ ^LiA O^ o'j 'SalUlt ^lilo j ' "^ * (jil ^ j' a 
i_J.sL*3 2j i n «i Mill 2al tail 2-lo£ (jl i_ r JjLAJ >2 aAac " 2j i no Mill 2al Ull jjl - I 

■ La aj& 2^Lu 24 ^ *-J>U >Ui! CjIj 190 

.i_jLa^uJI cjI Jl>-Ij3 jl (JjIII S^pAl tj-ksj 2J3LiaJI ^aa (jl^ni-l "-j-^j «ui -2 

jJl9 JLSj 4 j i no i"ill 2JaLLaJI a\ jJst'k nl jjjl^'l CjLsjLj ^jj-II Jj^' i*J^HJ 
3j Lj t^J,| 0L1V3JI ia-Lu^a <j_a i U Xa /J | r 2J1J3I3JI 2mio Mill 2JsLkJ! (jl 
4JLa- j 1 n <illl Ljlga. (jJjjlII /oJL*JI (_y3j 2al Ull ( j_ a L$jL>-LlL».I j-j-o^j- ,_, ■- | ^" 

jjij 1/0JUJI ^ J>Ul1<j<>L! 2±iLUI 2-llu^-lJI 2JaLLaJI ,3.0 j jjs jj£Li ^L^ 

.xjjJ.1 jlX\ ^le. cljIji^ijS Jo-lj iJjj 2JsLLij i Ljj-u-u 2^:Lu 4000 
7-U^Jsl i f II 'j a i2_i i no Mill 2al Ull a! Jua-"r < nl jjjU" CjLtiftC q^\ mJj^soj 
i L*j^_« KJLajnS I 7 I i d ' fl (_p «L>-LaLA i^jL^-Lc*- 4J i _ T cLLc£3 ^>-o^ a! Jij>"< < nil 
tjjic j i all I Jui «_»I3jjj i«Lujjiaj^£ u^Lje-i ^ La »" <-*Jj-o l^p-ojLiS 32 L4I0 

2Ji^Lj (j-u La «Ll»-j3 4JSL4-! <-fjj^c-j i^P^Ij^ 35800 pLajjLi ^Ij". nVl jIjUI 
i^Lvjil 2 U , „lj , J_^,jJi ^j-gSLII 2Jsl_UJI (j^s iTjIjL^lo 15000 ^1 <_aVI 

iCjL»-jJ,I dJULj (Jl ■ ""■ i ■■ * 4-j_il3jl 4-la-Se-^j i ((—ajjji^SLLo) j » L^aJI tLt^UXI 
4_iL<JL>u (_jj(jaj 7-l^pJsVI I jufc lJsjJKj pLflJjl (3^-!j -^-ii>^ 2^LLs ^1 L^Jj^soj 
d "^ "**■" D' J^ ^^ u-**" •C3-'^ > ^' C'^ljil (_y3 2 .j. ,^ll i_J Lj LI i<~j Ijolr 

.. LoLc (j^ i no-»- ^1 r-LtseJ 

LjIj_*j j-j>o jlja^L^ 12800 2 j U ;~ ^ Jjj mil ijJIi ^^a (jli r'-H^' (*^ 

^tj I j I jj -- ' j oLj-II tiP-ir i n "' I «L*j-ulj ^Ijjej^s (^ (j no Mill SjU^a- >_Lo--^rJ 
4JI Jl>-j J-ilj '/ 5 (jJI J '^" 3c I aS J i pbj gSJl JljJjjJ CjLLujjj SjI J^/ ijLie-J 
(j^LIj .. uljJ,Li fl UaJLa LaJj-o l^p^^Lp 95 ^^Jl r'Qje-i CjIjL^lo (_iJi JlJjIJ 
' kSj V i".-»- jll (3^Jj (3^ ■>"!! c^ju^a Ij-ol J-^-«J <lfljJlS3 < < < r nl I uajl lilli 

/<u .. jJLII (^ Qia^j (_yJL3 f^jJI jjj (jlj 1(3^3-*-" <-3j-»j Vj i(J^LiiiJi,l aLo! 

..tPUail 



;UU>U jA-# i ^.A^jMiit jLc 






plj.ll f-J-s-*- (j-o '/75 (ji i_3j|jj(J,l (j-oj • L^ial] 41a ftl • 1 1 ' fl-JlSajlj i L^Jj^ieJ 

5» I a S. j s.Lj_j_^S ^1 Jj^tj .ijJsjJ! ^-j-«->- (j-« a25j iSj_«iLj_o Jj^p^ej .s^JsjJI 
£yi ^!&l (j^ia (jjl^iJ! iMlg'iMalt 3j,„;tLi 4JLa (jJIjIIjj . '/40 -30 ^1 J^-aj 
( jr^>.jijjLj'^! jLc (jla dili JSLI i*L>j^£ ^1 J^^y .s^a^Jt ?\jj\ j-^-«^- <!>* ^ 

,-.! U^^.tlj jL^ljJIj jL^J^I (j-fl *LUj idUl ^ (j^jjajVl >aljj -I 

. J aj * 2 J j i<ij 
.CuJ^jSLII JLu-ul£l ul\ 

1 1 6 j^c-b (j-L = »-jij J ij'^' (j-o aIj^v^L^ JSL! 3jjIj^>JI 3Jal UJI <jlijJl3 jJLlj 

SjIjl>- Sjcvj (_iJi 49 SJsLLaJI ojufc xAjj Ls-Lu i4-uLLaj^_i 4jjIj^»- 3Jl>-j <_iJl 
i-. I") aI jLitJIij/l a)Jj 4J| ^1 i^-tit-uJaJI CiljUJI <j-o aIj^-jIj^ JSLI 3-ulJaj^j 

aIj^v^Lq (JSD «L?tliU 3jjIjj>JI ^ <m-^JI ij-^j - LLa c *» <j^>-jijjLj'iil (j-« j» l>^>Lp 

Ji* i ii "t 3-jj!j^v "iJbLla /tlij (j'^-jlj^^l O' l t , - 1 '- : *t'J ** J*J. tliljLitI (j-« 

(j^j 3-iC.I "ii^ill oLlUjJ! fjJSj ijjjst-a J-oL»£ dllj£ a jLa-"i i nj 4JLs iJjJ3j£ 
jj_a JUJ_*JI j»j-j-II i-LILLosj . ( j_J_)-'-JI (j-« "^JJ CjIjI j i ntl (_yJ3j Jj^^J! Lj^Li- 

iJjSjJI Lj>U- ^ jJi«Ts iSj^-1 2alUH JjIjj ijJLufc Lj^j La J5 LjjJLtJ 
«Lj_«^>- fj-flJ (jJj 'pj-^-* C^J ^Jl ••J' j;e -^'j ' " ' - ~" ' I ^Llaj i7-U^JI 4^Lisj 

(jjljLxi! (JJjJ -" tX<~ T AJjJI JlJ*_lI (_y^>- l(Jjl JloJI (<U JLJJ (j-O l_L»-^JjjSiJ I J (<sJj(JI 

. i'Ij'ii n^LJl SjLa J-fl>J (jljLjJ,l j_)j>j I J-J 
(_L>-I J (j_o 4_j| (_jJI j-laJL] I '"• fl I ' idJj'u n^LJl (j£. Lu-<i (JjLuj (ji (Jj^J 
(JjljL^S Sj_3jJ Sjl^J-J^ (jJULA (_L»J (jl t3^-«-> l-^jli 4_uJu«J,l Sj^iJI CjI^jjIo 



287 



iS-y^JuJI uljjjJIj QluuUI 

iaj-j-LwI ^LiLo L*JJi (j-oj . ij .>. ' II Cj_ijL9 jl sLa-__-a- ."i (__Jjj»-i _j.}Ijla ____yC 

1 Jlj* (^ dJJ i jL>- _jl aj_j_U"^I jmf (^ LiJl (J^tj JL2j o' o^-^ lS^Lj 
«_<-ulj Aj_LJj.^La . L^ujij SjLa jl Jla ^^k: jL-alaVI <-2jj<__i V ^Jd! o^j-" 

4_u-uL»-l!Ij SjJjJl^JI CjLaHiU _j-a j_uSLJ (JjJlJ (\jjJI J-*3 L&J ' (-7^ J "'""^l 

(jLa Ll>-^JjjSIlIIj joJjlII j'^"* jjfc _jjj iSutll qj^\ (j^ i^l ^1 (jj 56 -^ iJ'-'y 

SjLa ojLu^Li (t^LuII) Ld-uj-u^LJI ^Jt «U3 So^U 2L_l«Jjl1I ^IjjiLUJI (_£JL>.I 
4_i-a^-_JI "LpJI ___i 4-al JlJt"ii nl ____>£. dJLuiu i_j.}L*Jll _jjO j_uSll ajjjj «Lu-uJiJufc 
_j_o JLjJljlJI __, 1 c j»l-C J S» i"i J ijj__". n^i-Jl xu-u\ _j I taj j ._jl_cuJ^LJ 4 j uUJtXIj 
jljj.1 J^E-o (_p><J (j'J '^H"4 U3^ <j' W ^i)' C7-^'j iLc^J SJjJoJI .iljll 

3 o K tl dil3 (jl j^i dLo-^^LJI ^1 j.Lil>.! <_,!£. c^LJ! J*Jj i5jjli12jJI 

(jl I 2 a» . _J __ S iV< It l)^^ cr"*"* -4-1 (( (J-"^ -"' ' "^W 1 * ^^MfcH' ^ ^ (1)-* ^ Sj ■"■ rt 
..SJjJljsJI jljll dJJj ____yajl '^-^ ^)-~~^ ___ T ji (J-iSLluTlU 4jLLHI 

3_»J.L«JI l_i>>JI J>L»- dLLL^^LJI jlj-a a^Lu^a ^1 a_a.L>JI cucl± jjsj 

2 r- I ', i ,-, 1 1 j jaLiJI (JLvj L^J JJ (_7^!l -^34^?^" (J-ciiflj till j Jjlj Cjj^Iaj joj isLuOll 

JU^o^/l .-."A'Jj ,2r- 1 ;,^tl oj^ ^a a_uji»JI Jii^taJI j__j_»"J 3_ojl2i1,| JjjJI ^s 

"jij-^-j-U 4-a-se i^aJI CjUuJj>J1 JljISj ^1 - Lxa-jSJ I »l olr ^Jajfcl (jl J^jsJI 

^Ij^vLl L*JJij idJ j"ll II^LJl jlj^ l^-LO (_yj-j3 (_yl!lj 2jJ ,^.tl j|jj,| (jilJLJ (j^ 

^^ij^l j_.Us-.ti jj^o a^JLJI a^uLuijSlil ^Ij^iiJ au_.,„_.ti ^Lijj^JI ^ jUol 

jljj, (jl 1 ntVl r-LLL>-l (jl (j- C^-J-^V J - iJ_l>-^" j j 1 nV*i ' - ' I j I -1 c (j-°J («JtiI 
jljj»i 1 1 J 11 i»"" "1 (j_o Jt^eJ J^ Jij^^JIj (___;jill (jl=lj-C.I ( __ T 3 (JjjlJIj AjsjiJI 

of (j-a jr^Z J-«Vl ,jLa iiLl1^,>LJI jlji a^SL^^I cjLiLl^I ^ j»U. 

«L^>-jj iJjjIUJIj jaj*-i!l (j-a !j-;uS I U , ,.a ^LmJ^U j-^JJ ' " a^LUJIj .i^JSjJIj 

l(j"i'tlSLa jii-Gj , I j~l SS\ ditjaj^jj i L^j l_Jo j_a jj_ji idJj" . n^loJl jlj^ 2<~ I ^.^«t 

. 4xj Juill a j t_.IS~.t1 ^\^X\ _j_a j-juS (_ 7 i^. 1 gjl d-uaj _jj aS 4 jljS i"i" S jLo 
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fc^aajljjjjuUlg JjI^jJI 

3jal tall jjL^a^S JjM^Ull (JjI JlJ (jx. i±<jJL>JI JulC JjuitLi oLu-i£. La liltij 
«_a_iij (_JJlj>-I i — 1 I c I LuaJ (Jj^pj JLu-oj (j-a «UjJ Lxj ^Lcu-iVI JaJuseJ (_^>- 
. . 2Js LLs ^Ir J j , ^ ^- 1 1 L^j^>. -O^?- (j- *^L> mm It 
4_uLiijl 3jL»£ dJj"n n^UI ^Lj-uIjJlJ Ij-;JJ^ LaLxjjil 3^Jl2j1I JjjJI ^jjj 
iTjIj^lII^ (_£>>" ^' *Li-JI JUxJj » LuaJI SJjfcLsJI ola^JI JL==-a ^ Sj-oli. 
i-/' U & 'j (^jO-**^ (Jj-*-^ jlj-oj ^.I"* '^tl Cjljjalj J_U-uljJ,lj CjLljIoj^Ij 
..(j^L«J,l (j-o JjJjl!I (J^e-a (J^t-JJ J-^Ji L*J '(j-Jj i^-itlj 
? ( _ 3 JaJ ljLL«_« ul£Lo JjjJI (j-a JlJJjJI ( _ t 3 (J^^eJ i'Ij"m ii^LJI (jl i-^-JJ Jiilj 

*l_Li 3jl_o j_p_«_j j ^jLlIIj <— il mi -»-'^lj 2_jL-uj^>JI jjlj S-JLltl 3-jjj-II (_y3 

.J^l^l 
(j^j^SL!l£ <LulxajSj| jju^[jjtl\ (jl (Jj-2j dJj'n n^Lpl oL-a-a (^c tiuji^tltj 
*l^lt ^-ujiL-u^I CjLJjSUI (Jix-i (_ T J-tl w 3 U'^jLHt!-'^ 'J U^-Jj^^lj (]/La-,inSaalj 
jdJj d La j i ■■ J ^-ljLljijS jlj^ (_pL«i (jJ^ I jl'^a (^SLa-i (Jj^litlj ja^tAtl tLilj 
^ a I " se a 3j_i_l^- jl al ^ i se uaJl cl)Luj^>JI /ytaJUJ . L^uajtj «_o J_^ijj I fj U v. 
2 i ae i^aJI CjLuj^>JI oJLA JiLo Ji^oj iS^JjiiU i'Ij'm n^LJI pl^JI I J i "'j (_,lr 
j 'I LtaJll (j_a L&jl_jJl£.l (^SLx-i (^-tlj 2_'j JajJI jljj.1 Q^itJ (J& 2 .j ,Utl .^ 
p j , ,. S" tl ( _ 3 _L Laj^J iJjm^UJIj jojtitl i_jLjcj i'Ij'm n^-JI 77LIJV «Lu-uL-u2l 

Jjl.ll Mltl '. I J 1 ^t (j-O CJ-'l^rP" _?' (_T^W^ (J -1 * 3 ' *— ' ''^ £ ^-*T^~ 2jj , >.f .ilj^ - I 

^ I c (j-ja-SJI ' . 1 c j Mj5^-=tjJ .4jjl_Litl u^LiJI jJ^>J ( _ T J-uLji'iil (jjSUI 3-*J 
Nitration «GjJ_cJI CjLj_L«_«_i dJ ±j m.^LJI «LLa (j^ala^j uu j «LLo 5>^ 2 j i h'i 

.SijjjJ.1 

•"(jii^ 1 '" (ja^ujj jiJI (j^J ^j «(3j>II» (j-o-^jj SjoJI ^ 

4_Ljl_j_4_p jlj_o ■" se a 1 1 ( _ T 3M3^(I j xLa2xll di LtLaC (j-o J?^-y ./sjejitl -2 

2 _. ■;-.!<-, H jf 2_^aL^VI 3j g I j tl oLj-U*j liiljj iiLu^^LJI ^l^o rli>^ 
( Additional and Condensation Pobymerizations 

lllm^Li J /ylllLajl i'Ij'm n^L-jJl L^.ljj| (j-oj (j^tJ L<l-i5 L^vjjI/ (.i^sr- II II 



CJj 
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ft-y^JuJI uljjjJIj QluuUI 

(jj_2JI j^i-lji j_La j^l in 1,1 oJlj* (j-C i n lLS II ^^ (jjIbvLoJI jli.1 JuSj 
I 868 A i i ii jj I j I j i ii II CjIjJLi J-Aj '-^J' i— 3 1 m"iS| T^jju (jl£ Cj-l>- i ( _ r JU3\X\ 

. 1959 4_uji JtH* ctvW lJl r!^-yj3^ ™>*''L9 

^1 i_JL»JI ^ ^LujVI Jlxjlj il iS-LajJitlll jljll <j-o Ld-uj-u^LJI jjI*j 
^\jjs (JL3 CjLljJjsJI "'^j'l'^" ^JjuJj . 4-uLla-P l\jjz (j-a L$jLijj_>. (jj jSj 
L$£.IjjI 0j_iS ,j-a (OjLjJu I J iS Ij ij .^>-.tl jjL>o L^j^iSM Ct^e-Li-a I dJj"u n^LJI 

Resins ^UmJI jll - I 

(jjj CjI j L$_il_> JLILji_ij nJj-i^Sjl I (j. iiL-ui t_gj i^r (J-1^51 (j-o .Mj-o (_j-&J 
j<s_ul I j i a Jl^vIjJI s ^j>JI (_yJLc Jj Ltaj j .i—a^Jal CjuLo f-J-ri f-^J- Cr^i)^ 
CjIj olt u n i n" SJjjla (Jjjj^Li-u (JSji ^^3 L^jlLjj^v •" aa uj Monomer j-o^JLo 
j|j_a <_>i-»-> ^^-3 2 .j.UII ^ Lai 2ljjUtl J^u^l mil ^ jjt, jl^-jjj iPolymers 
^Ij^vLi cdJij i4_^L»- 4_uLui-p jlj^ (j-o » * i aj jl 'jUSlI L-LCJh 2jj i*ac 
(Jjji^LJI /tjJUa CjuJl>- Vu i_2jju (_jjJI 5j-u^aAj| L^jLljJ^j. (j-u ^^jLiJt-p ^L>ol 
2_o_Llie_a jlj_o (j_o CiLpLvi (j-u jLsoVI iJliJLa. lilj . <Jl! I j-«1J I (_gl 2ljjUtl 
i_il i nil 2ijjLaJI (Jjji^LijJI oAjfc J i ia a J j . «Lfljl£jLo ji SjjLLo CjIj^Ij C-t-j o i n 

j_uj>3 (_gl L^jjS^j (_yl^. Ij-^j tjl (jjj lUii^ilLi jSLiijjj 3jlj^>JL> jljil l*1Jj 

j J--& jLi-4-i L4S < I j'"* daJLi^aJI 2Jljlj L&Jj^jj Jju I jl*C ,"..\ 4 |A ^"i_^_a J-t" » 
CjLjc-ljIjJI plj-Jl (j-°J .2_j_SJJI I j"N-- (_y3 (j-4j 0>^' 2juJLc L4JLJ ^ljj.1 

«/j i hS^j 2/ 1 iJ^JLuiJI t^" i uJftjJh) 
Polyesters phenol and Epoxies 
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Fillers: £tfJt$l? -2 

JJ-aJ L$j| L»£ i3_uLijVI (jolj^.2?l ,^3 lLLlL-u^LJI ;»ljLseiiJ Juc 3j-aU-j 

i i LSLlII t ^jj i nllSLlI cjujj^S I j-.l~. «T (j-°j dJj'n h^LlI! (_pL<iSLi Vlj -U-ol i nl,l 

.^".M.H^Ij.KlUtl 

Plasticizers and Plastic Laminations til li ill) _ 3 

L^iA •"■"' 2ljj ui^jjc Jl£.I i iTi^ iCjLje-ijIjJJ /&jr mi oS a JlJ-"i i n") 4_Lt! J I ys Ljr ji> } 
aJi£.j (j-"-!l jl _J^" jl *Lil 3-ojULaj 2 Al ,^.tlj 2_jj^J,lS I j . --» I j ^- (JjJju ji 

SjUI Sjij j "■ 1 1 cjljjiil,l pl^JI (j-°j 3 jjLjj gSUI (__>^= !^>J I j J I <"mi^U 3_>J-iL2JI 

2_uJuJ.I JUuA^Vl ^Oitiuij L£ (P.V.C) J-l1uLJjj JUj^K L#-ik: jlLaj ^1 

,ajj£J! JUm'Ctj j-aa»Vl JjJ^JI Ji-u-ul£l Jlo 
*j j LaJ I oJlj* ^^Ja dJ j" i ii^LJl lJij^jij ^1 (j^alie I jl (jSLx-i aJuJJ Lx-«J 

•■2U,„,U 
dilj CjLjcJjIjJI (j-tb «Lu-uL-ui juuslIc 4j^13 (Va (JjSjj SjLa dJLuj-u^LJI » 
JaJLiaJlj 3jlj^>Ju <— ll i n m iCjuJilU (jjajuj is^IjJJj i«_iijjJJ ^^jj^JI ijj>" 
( _ T J-C Jlajsoj t<l li 1 "i -ie-a JLSLjul ^^3 L^lc.Lu^5 J^j i ta£ L^jj^j J-J-«JJ (jl (jj- 5 
(__>ia_j_il I j SI flj 3JLv ^^3 L4J5JJ ' I j'"* ' ta » i ia 1 1 a 3jlj^>JI 2J|j| Jju LgJK ui? 

"' ai -^ ■"■ 

lLIjjejj 4jjJ3 (Jjjj^Luu (JSLii (^ L^iljJal jjja i *lj" i ii^VLJI jlj-a CjLjj^>- JaxisJ 
^j^ * Jl 1 ^ ■ >» « > aLal uo-j uaJu JjJ^Jjj t^jjaj Jl 1 J -^« ) jc Jju-ijj t3jl^j>jLi 
JL>-LL2 3jlj^>JLl jljJJ iJ-tb Q^J-i tj*-dl 3-iLc] (jSL^JJ .3JjJl»- Jtjislj-a JLJejlJ 
M.'- j" (jt 3 (jt^M-*tP >iH" iiJJ^>J ''-"rh^ SjLcl (jSL^j V Lgj^ajLJ j S JjJl»- ^K i"il 

Thermoplastics liLiwl^U^jwJl ( I ) 

SJlc I j LSI " ■" SjLcl (jSjuj i Jlj^jjJLj jiA3tj3j (j\j- 1 n"ilu (j^Jj ^lj^ (j-*J 
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ft-y^JuJI uljjjJIj QluuUI 

4-oJlJ-" i n U 3jlj^>JI J loj VI SLclj-o *_o LajiJ^jjj LgJuie-i ■■"' <_jjLlL> CjIj-o 

jjLajj V 3jlj-»- cjLvj.j J-i^. 2 lj j . .. i^a jSLiiijj L4JI Lt£ i(JijclJI 3-3-jJ (Jl 

/j I c J j * mi "1 1 1 aJJjjj 1 ilaj JaJI (j-o lLsj 1 " ' jJtil VI r-LLso Vj 2jjia 2jLU 
i_klj sejj 1 (jjrt^*" Li-u-o J (3jL^JJ f^^T-^lj <lL>j-<iij <_j-uulj (j I jj Za 3 j 7"'^' ^y-* 
Lalj i(_ La I La a a j'a (j-djjVI .JJutHo JlLo ^1 jJI I flxjJSvJ u±i 11J Lai I j" Al . -^ 
(Jj-LLfljJ^j JjjjJi (Oj-oU 4^j|jjl1,I 3jU,l (JILa 4_uHI jljj.1 jj^*.' "isLUol < . < j r ni 

ji* jjLUI ^ Lp-^N ^ J^^JI JU^I J£ L^k. £«uj (p.v.c) 

idiLujllI (Jl m"n nU iL^jLiika .}lj_a L^J (jxalj (jl (jSLx-JJ . 7c-!l . . <lLs I jj>J I j < <<i"l1 
2 Lj I II pljjVI Jl m"ii hLi I^Hti^i jl iSjIjjsJI 2 1 Ijj I j »jJ (jSU-i ill! j£a 

,liL>JI _m^_« ^j-* 

. 2jjL*jJIj 4-uLut-iSLll Lgjno 1 nl, LoSj jljJ,l oJui 4J!lal (j-oj 

,(>ka]| J^LlLo -.^jjl jlin tl d.L.-m.MJI -I 

. Jujnl i n .Llx_u^Jjj : j^jj) nl ' "j^lLu-ll l£Jj"i i h^LlII -2 

. JJ^_a^Lu_u . ij\JLuj'yi j i n : jjnl ' nil Cj^L>- -3 

. (jj^"n mil ^JlaIo .<j-d-uVI JJjUa t^ljniill 1 s \u 1 n^LJl -4 

.^j_«iiJI iiLi^^LlII -5 
•.(j^LLill : Jlj^VI jjjia -6 

Thermo stes: «bM$«jmJI (w) 

(jiir ' ""II (j' ■*! ' lJl i>P-'4 HH"-4^ ' r" ' '"*"''*' 3 J (j\j- 1 n"ilu <j-d3 .ilj-o (_j-&j 
*_Lxj 2jjJ3 JojIj^-i LJjLiJ I J 1 1 "." 1 " "-Laj^J LuLui-p ^LcLij L$J CjJl^ej JjVI 
JjjjjJI I gia-ll^pj 1 Jaj ilaJI jl 3jlj^>Ju dUj Jju <— )l 1 nil V joj (j-oj L^JsVjjl 
3jlj^>JI CjL»-jJ JlJ^c J I m"n ii^U •» 1 1 <3J I jjj 1 1 j 2 jj flj (j-« tl iLujJ.1 «_L«j 
i(_3jL9jj 1 'I j 1 11 CjLjcJjIjj (J^LS-LjtA 4jjji (_ 7 1^. Jj< m"i 1 1 aJijjj 1 1 j j 1 nt sbi^jjJll 
I j", ^jl £<ij L^jj^j 4 1 a a -» i 1 1 L^JLxjIj 3Jljj>JI 4-uIjj gSJl I j 1 a I j se .1 j I " 1 lj 

■ O Lu LxaaSJ I j ' a s-j 1 1 
: 2jjL?tlIlj "LuLj-a-jSJl Lgjlj 1 nl LoSj ^IjJll aJ.it 4i!lal (j-aj 
.coJ^LJI : LT J > Lii!l dLilo.MJI -I 

.<£jl3l£ :i dxu ,11 ^U^j^ -2 
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IjjuuuUlg JilijJI 



.(^i^Vl .Au^LJI -3 
. ^j'vjl i ill lj-fj ' mS^jV I -j" i mI^J ! -4 

.jiaii»aw|tjai((f) 

•Q3^" 1^ '" *'J (Jj *- lj j" i nl^Jl CjLjcJjIj ^^jfc 5-oJlJ-"i i ii U CjLjcJjIjJIj 

•u-"j"' ' "." "*'J l^jl i nllj IS-lIIj ajji nli£Jl oujj^Sisji^jLl,! ^(jJljJll j<ukl (j^j 
ji cjL^iII jl (j^il i SJI ji 3j^' o-° ' ". i o-° Cxi "" J-2^ ^>2J,' Jiiil Lai 

sLul (j njN i joj CjLjcJjIjJu i_)j i"i" (_ T lI! -iljJ.! (j-a Lkj-LC ji r-Lj-jJI i—SLlII 

. SJl^Lv ^J^>-\ VK i"iI J I LvljJl /JJ-lI! (2yl-Se I n"tt 

^j 2 1 1 i~i i u&-A\—u\ cLcLLcis i _ T b cLaJLa-" i u U 4j^2JLl _M^_<iJ» ) g ml (j-aj 

1 — i L> i * "* .' l5j-^' dJ j" i h^LjJI 21 J_S ii 7c ^3 j-j j ?rL^vjJI i_aL_Jl ( _ 3 -a> 

^ t ,^llj j ,^^llj i U« ,>»llj J ml] 5^-uS 4_ajl_iLa_s (^^oJiXI t"« i n^-a^lJ1 jLLaJJ 

.3jjL»Ha 4_uLut-p u^\^>- L^J (j! La£ *Lt,lj 3jIj^>JIj I a a>j 1 1 J 

'. -iljJ.1 OJLai 4TLal <j-aj 

.r-LvjJI i-aLJLi t^LuI! ^P^^lII -I 
•t->"j"' ' ".' ' "*' •— ^LlILj tt I i ii U j" i nl^Jl -2 

.<jlaJL)l <_aLIL) ttIimU Jj-LloJI -3 
^^^JIjJJ (_>A*J J /tjjljjl (_5-3>J i4_Jj2l «GuaSLa (j-a dJj"u ii^Lxll J 1 ^ a3c £j 
<_2^Lli.l < < j r ill 3 ii I" -ie-a Sjjjx. JK uil ^^ j*"^ J i4jjjiJtl .iljJJj CjLjjiUlj 
(jSLajj . 4_uL^-iJI 4jLaHla ^1 tLxjujusH (jJwH 3 J -1 ' '-"'^ j' "^"IJjSHI dJJj 4 tjjri 

XfjJt fljjl 4j>Ij (^ JKjSiVl o JLfli j '^^ 

ji (j^>.l i ii tl (j ■■ j-SjLi j •>"- 'j (JjjLsjJIj t-xjjualj (jLuiiiilj 7-I^Ja! -I 

- i_j^-uHJ1 0)\ 7t flJJl 
.(jp_Jlj (J^JJlj (j_aj>J1j ^ n jS II JJ)j_Laj » ' ' <aja iJ^-L^I i n U -2 
' kllLl ji JljJu c-i-i^aJ Ll Lai » j L ajj i(JjJL>J,lj aIj^JI ^ ta-ili: (JjljjaJI -3 

.(jijJu ' _i i a 1 1 J jl /yluAll 
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ft-y^JuJI uljjjJIj QluuUI 

-.nLfimt'iLM i>*At y0t$aJt 

•.^jJj Laj^ dJj" i ii^iail S^jjiil u^\jJ>J\ (JL^>-! (^SLx-ij 

CjjJl>- (jj-i 4 u£ i"i" J(j i nj^ 11 La » i Za 1 1 J SjIjjsJu dJLuj-u^LJI <— )l i mm (I) 

J'^^ '"' 2 I J iS la SjIjjsJu (j-lj-u Cy-*-" SJjjiaJI 
(jl^Jl_i Ajljjus J^ i iij*^ «LjJLl!I «QJL>- ( _ T 3 i SI a •"■ (j^ul ljJ j"t i n^LJI Q^J -2 

. 43 2i 1 g**i < nl (j-* *JlJ^-j L$_a a a u se a 

(jla I jjj iSJS'LJI JL»».V| (j^JILls njj>" ' ^j^* ^Lp-^^M' J^H^ ~3 
^yJ! 3_ij^J,l j_ijL«_a 3_j_uiii jJl2j j iJLc Figure of Merit jl ^ -^-". ...VI -^j 

SjJljLo (_gi i4_j_ij-j_i2| 3j_&Lk> i^iu ii \ (JLc dJj"u ii^i-Jl j I mS-ll ,J_aL»-a -4 
. jl i nil jJL*3 I i j a ijjv VI <_2j_LaJI ^1 JlAjj j «Lj£ j j i aj (jl (_,i^. ^j ual\ 

cjLlSL-^^SLH £y» JSTiJ! I j£j *U!j lSj+IIj ^^1 liLjl^M-J! ,»jL2j -5 

(_>iuu 4jJ! L-oj-iIoI lil 3_ajL2J,l OJLA jl^JJ iaJu^iJI i'Ij'ii n^LJI (^jLSj -6 

(_p3ljx.2l (^a Sj-uS"4_io it I Ajj-oLiJI oJl^Jj • ( _ t ^jJ Jj-al (j-o tjjSi^^l!! sjjJIjJi.I 

(_>iljiJE_LO (_£j!jJ>JI 4JjJ-3JJ (jl jl iSJLlfljO 4jjljJ>JI I'lj'll II^LJI (_y3l^>- "8 

.la* 

( _ 3 -3 jLLflja ( _ t jLij^S' JjLc j j' 1 * i3Jlx»- <LuLij-$S\!I dJj" i ii^LJl (j-al^i- -9 

. pb^UI ^ dJLuj-u}LJ! jlj^s r-Lul <j-o '/40 (jyJI^- AOieixjj j ii-aiill «OJU- 

^ ;»jLseluiJ til! jj t 3JljLiiJI 4-uLl«-i£L!I j|_jll (jiaju liLu^^LJI fjLSj -10 

.3JL*jUI j|jJ,| ojufc j_oLj (j-° L^ljLxjsJ (_£jj>-2| •» La . " »l iy La jj CjLlLjx. 
ij mi ill) i— il mi-vj! Jji i""t (J,/* 5 f-i* 3 ? d 'y'^~ (_y3 dJj'u n^LJI )«-«^=J - I I 
■ U^aJI <j»L*UI) Cilj-LiJI J-^iJj ^jJa £» (jJI . .. Ji^UI lf Jil ■jJaill 

.(jJL.^I lt _^iJI 

J j < i"i " (ji^H 3 Mr 1 ?* ° ' "" Ct-^' Sj j j ^ I I d ijj 4_!l (_yJI 4_3i_»I3VLj 

.(4 U,„>UI 



29^1 



fc^aajljjuuuUlg (Jjli-JI 



:dMMiXJI y«Mf 

' _* I uall SJjijJll j_uL»-a }Oji3 iCjlj_LaJL> 4jjjLSxj i'Ij'ii n^LJl <L>^Lca <_>^a-Hj 

■ dJj'n ii^LA! 3Jj^J,l j_uL*-o (J!Lo 20 ^1 JliLo I 7 (j-o (_gjLcuj 

.(jlSj^l ( _ T 3 (_JjJiJI (Jjij>o i ajt-ija -3 

Jliul 2 ino^ ^yJl^jtj dlujjj^LLlI jjuj jJ-2j il i jjuiI! Jjljw £-Li3jl -4 

' a a.j J ua-J j i3-j.iL*JI Sjlj^sJI Cjl^».j.3 ^^.S I a s-\ 1 1 JjLj(_a 3-3LJJ -5 
i aa.j M^ J <4jjLjij2iI CjljJLaJI I aa-j Jii-al 4_uLjj ^l^a- ^1 dJj" i n^LJI 

.3-ajiJ! 

. (30 JjJl>.) ^ji.'i/l jljll jntj j lLLlL-u^LJI jlj^s (j^njl S-j^jjJI 3-ajLaJ.I 



dl^~-">^J* jlj-" ^*J "^£- y^ lajUlU 30 -J «Jc>r 



^^ 


' i\y 


jJ^~-*>L)1 ilj^» 


\^£, y},\ 2u»jliil 


IM 


4^ yjl 5^»jUil 


iiUl 


r 3 10 X 




^ 3 10 x 




1040 - 780 


f^~-*j^ 


600 - 280 


_Lj&JJL»jai L) jiJI 


1200 - 400 


yLoVI ^UJi 


660 - 330 


■ rl JL— j\ i-Xjtl^ 


2950 - 360 


^.UJl 


320 - 160 


\jlJ_jl c-*">l>- 


290-210 


dlJjJI 


600 - 350 


J_J&jJUjji Jy»tA^ 


50-40 


J, 1 ./>iin 


430 - 340 


JuA-ilUj j3 Jj~jiJl 


20- 15 


^u,;i 


580 - 350 


o^^liil J-V 
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ft-y^JuJI uljjjJIj QluuUI 

: 4wi)U f til KUbSmi I 

j j La " (ji (_yJJ l*LIJ J-^j-j-J J^J < J^*J jj£. clxJSj j_Lo VI 2 a I" -^J, I 2ji nj i^ll 
JL>J,I ^1 «LiLjI1JLi IJj 4-al JlJt'ii ul jj Laj L«-Lu i^LuijSL!! JL>J,I (^3 AjvLuI 
(jjiLio c^- d 'y'^~ aJlaJ «Ljc_uj 4_cj4J pLajjl (_!l iaLxisVLi \jJt i(_lUj gSul 

4_u-uJii$JI ^j^-ljJI (j-« 4jVi m"n ul («-&l (^j^jjejjj J L>JL I I JUfc (^ (- fljS ujij 

:4*riL^?tM?U*^?(t(i) 

:Sjj^?I S_uLiJVI ^Ijx.Vl ^ l£Lxu.MJI J <~i 1 nj 

r-L>-jJI i—sLJIj ^jJlU i"ii nj-o^lll (j-« 2 c j i 1 a 1 1 dluj-u^LJI CjLgoI^Io -I 
■ La » 1 a 1 1 j J Mill 3j_j_lSL!I L^LojULo L$j|j_L«-« («-&! <j-oj .4 j-rj 1 ul i_aLJl ji 

.«UI (JjlSj (j^iillj 
ji ^^.j-o dJLuj-u^lj (j-o (_gj j La •"■ sLb (j-o » i . ^."j ; 2jjL>JI CjLi^l^pJJ -2 
i"i 1 n^-aj-lJl (j_* ijj- 1 ^?-^ L^^'LijI (J-* I— MAja tA9_u_«^J 2] <J!L« 4jjJLs jINimi 

1 L&j_j-c j (JjLUIj (jjijljtxi! 3j-<kL>JI cjIjl>.^JI (J-sx. /^ aJlJi-" i uj j ^jJLU 

. L^jJjLLaj I giaj 2 la j , ,.j L^JJJ «LiL>J til! j_j 
JljL^aj (JjJj L^jj^j J^ 1 n't (_yi!l L^Lij^-aj I-^JJJ S-aaeJ J joTtj^UduljJLI -3 

L^LjJLLa (j_o JISj .i.LLL^>LtU cdlSivVI J^Ijw ^bUiLiI £>f L£ .^J^ 

. -aLv 1 m">>LI 

(j-C J_i_<Cl3j i^jJLU i"n nj-a^lll (j-o » ' 1 aaJj : 2j.}L*JI 2JL-ujJtll AJ-2 -4 
Sj lit 1,1 (JK i"ial JLlfl '"' (jlSLou jljj,l (j-a 0j_lCJ 1 _i uiJJI (j-° 2 ^ j ',,^.11 AjJd\ 

3jaJaXlj <b) liiSJI i_k<L " »l (JlLa 
(^ 2 lil'-ie^ JK Mil 21jji ^Ir dJ/n h^LJI a Jij-" 1 m_) :2JLujj>JI JLxx.1 -5 

•.^Vl ^^Jl J^ JUJLI I juk 

4_LuLA (_y3l^>- (_5i^- J J LaJclJ 2jLx^^itiI CjLaLxislS I i|-»-"ll MO ji (JSL-O - 

• CjLuLuijSLiJ 2_JLt!l 2_ojLSII j! 3Jj>il Jlo 

I CjI-j-Uoj^I ■■- La 1 u 2( 2_SJLc. j'\ 2_i_aL>- jl_o_<j_^ 1 1 I -a- "1 1 n a jl jJjLSj - 
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3jLujj>JI 3^.Lcj^3 ^^a sLilj ("i i<i i hjI (j-o Vjj (<i>- V i La i "j^ (JSI-j-u py_<3lj - 

(j-« CjLsLx^Ij /j i 'iS^jl ji >Ii i nt^j jJjL-u ^-tJij (j-« * ' ' -~*"j *. aL>J 3_}l_« - 
cL)Li_uj^>ij1 *_« cLjJLc i s \ i uLaJ 3^J9 4J £)] 4j^_l«j . 4_u Jm_a Jj_L>.LaLAj (J_«jJl 

:^IjUM> tj3U*«-<SSI (w) 

a Jl£. ^yfl jj! 4J jl£ SjjJjJI lILuj-u^LlII pljJl <_2>Lo.V x_^l^!l ^ jdl jj 

4_Uj/Ll2JI ( _ > ^>I^>JI (<S-&J>^»J (jJI 3^Lu3 iU I Jui lJ_u£ ( 3'-^ :iJ (J-^ ** "!■ »-""■") ^^ 

till j J^ Ir t_t3^1a iSlsjjjlU SjJUiSxJl jljll ^Li j t_xLiaJlj 3JLuijJeU 
.4jjLjjiil 43 VI <n"r i ill (Jjjlaj i'Ij'ii ii^-JI j^I^j JJlJla 3JjLLa ^Ji^ 

( _ 3 -a 3_jj LftjiJ, I 3_mj i^ll JL»-a /.^ dJj" i h^LjJI iiiVI o<"i i ill j '^^ j^SLxjj 

-.io^l 4^.jVl 
i(Jxunj| Ljjj^KLJ^j (j adjl s&Ai^a jl Ja^M-l 4jjjt (_j-l^. » i i ajj •.CjLuIoj'ifl -I 

(jl Lii i(JK i'iVIj (jl^J^I (j-o f-j-ulj l? iJlX ^ ?* " ' "~ "-^' ■*! v^* L^l^? (j ^"j 

(_3 I i c J^jJ-J T" La i u-J I (_y3 S^^Lcoj a Jo-all 3_ojlJLo jj-o 3jLL«_« CjuLca L$J 

.JLsjjjlU 3jjuiSlll v^jLu^jVI 

(j-a p j * ' a a Jo^Ljj lLijIjj>JI dJJj (_ La »~ .?cj|jaJ,lj CjLoLxjsJI Jajl^>- -2 
Ja^Lill ^1 A j i nilu 4Jl^Jij 4JK i"ii JJjijj «LL«J jj^*'**-J.' j Ji"_* J (lhL>" i nla-JI 

l_^jl_a_uo (J-*J ' J.!*^ Jujj K j laJ J I (j-tLui ^jJ^Jl (j-« * * ' -~»"j :^jl" i nil -3 
I J » i aj J^j I nj J iiJjJJl^JI jjSLjjJI «_a ^^.l^oTlSj (Jj^LaJI (Jl ntli nVI (JjuajJ L^jl 
. aL^JI j\ Jljn'.nVI Sj^ta- liili (^3 «Ijjjj (jlSLa (^1 (_^ 
ir-LvjJI i—SLlILi tt I i nil j"i i imI^JI (Jjo » i . ^»"j : ( _ > l3l^>.'2lj CjLajjjLJI -4 

J^j i ii j j (jijiiJI ajL23 L^JI Lii oLiC.jJI (_p in iiLjj 4ijjt>- o'j-'' ^'i ct-^j 
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ft-y^JuJI uljjjJIj QluuUI 

UL cjLi'iil -» La i "i SjL^jv j_^ ^JlJt" i n"t (3j^v l?J^' i"....j/i^*t| djj" i n^Li 

.j^JlJkjIj a j ' ^» L! 5^_uS «L«jLfl_« (j-« *-^ 

,-il -» A ,,-, (jj_<l*j 4-La i ulj j i SI a •"■ i_tLLaj i aAm 7-LiJl ^jSLal 'i »Si ual -6 
(j-a r-jL>JI ( _ T ^ jjl_cJ,l » L-ua.13 L<o i2_jjj_Lj ~ j.l ,^. ^ l!*j>u i'Ij'ii n^LJI (j-o 

(JI o <" i nl_i (j_jlil £■!-»- j-!l (j-o CjLkjJU ^£.Llu3 (3^>-* j : 0_>^' ?tW"3^' "^ 
juJlus iJr L^s^^ Cjuulusj Cju^La Lft^LU *_L*ajJ ' alAilo i f lrn n^ij (j-« (j-dje.a-1-a 

.sK ( uLtHo 3Jl>-j r-LuV 
M aj ' ■■ rt I ^ a g.ftj^aj| jjun^ tJL^- 1 L - x r!- ?e - J (C-4-x-^JJ *. «Luu^SJl ■*■ J >l taaJU -8 
3j_a>|ia) i i j I U 1 1 oLsoVI ( _ T 3 rj Jail (Jji^o dJj'n n^LJI (j-o i_xjjuI 4_Lo £>j£jj 
CjLal i n a (_j-Lc .-j L*aJI j_o_pJ CjL-uJlC «L!Lufc uJ^- L$jjL#J (JjSjj («Lojjj2| 

. qjulS Cj l>- Lcu_a (ji^. 4juj jj j 1 5) j * < <•> 

3_L^V S^L^ ij-Lll^^LJI j> jir~i , ,ij !sl •.^•KIjVI < . . liiJI ^ ^L^ljOll -9 

^j-Laalll _}1^_« 3-3^ 3jLlx-a Jj ' O^ 3~ > ~ (J - * ^ CjLual^IUJ tfjufc «lcl_Li-a (^JS 

. «ljJLll£ 5^jjlS-||| 
CjLjj-J (J-=e-o i 'I j"i i n^UI Cjujj Cj\s>- : ^LLlIIj CjI g-p^l llj CjujjJI -10 

(^ ' a -^" CL4P- sLLlIIj CjI J j^N l] (_>uL<-ol jjk dlujjj>LJI (jl LiS-*>UaJI 

(JJL=^ ^ liLu^X-JI jIjji o^"^ 3jI JLi liilij l^y^lieUI *>LkJI -I I 

^j a * JLIL4-1J i«L*2_LL>iXi ^l^-li "*"j la 1 ■■ 4_j_la_t_lij Cjlj^_o L^ji o*"i < u2 «Li-aL>- 

(JI <n~i 11I «^UaJI (^ ^ibJi^JI dll jaialll (j^J .(_ t jjiSjjVIj JoSLIVI CjLjcJjIj J!la 
2U , ulaJ J «UI L ^£> dJj". h^LjJI jlj^ Ci-llluTJ CjLj^jJI (_y3 iJlilj^iJI d) LLaHijtA 
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d"l ^j ,U" J ,"," ^i jj.^.a (j^j (_y3 c-l U" , ,,lj ,£Lfl_uL>Jlj 14I0 4ljii"ill 2j UlSlUl 
,-iljMUII ^\ ,-A axdo^JI cJLoj jjj . 4jSLuKjJ,I 2jj/ JJ^JIj 2-uIjj^SL!I 3_mj'^jll 
<_aLIt£ SJljJjJI S-^Lu-aJI 4jVUjl1<jjI uj[> (jJI Ijbfc .(jrtintlj CjljLinllj 
5 j ^ I ", , ^ 1 1 cjVI q »" 1 nVI ^ I r 2JLiLo'i/l ^j^ » j ^^JLj L-s-^j .2 Si^-iV jlj^j 

•■dlLL^^UJ 

:Ami^AJIwUIma1I -I 

CjLjillj Cj^Lu^ojIUIj cAf\ taJtJlj jjjJul tcjjuLoj 4-uljj gSJl Cj^jIS-JI 3x.Lu-3 
. 7tJI ..(Jja- 1 11 Uj (j^3Loljj>Jlj jljljJIj (jjj^fljiHJ! «!j^v( (j-o j-jSS j 
2 aa.j AjvLii! 2J3jj dJj". n^A-jJI 4cl_u^5 2tj j , ,.l (jl^ :2jSLoI£Ll1,I 2_mJ i^tl 
(<s_2Jj jjL>JU ( _ 3 _<-ulj^j (jjjj^^JLlI Cj^Lje-C ( _ 3 -2 4-al Jiir'n ul ( _ T 3 J uaflJI 4Jjj 

fj ^ tl pl^Jif « r J_4-^-J dJj" m>Li_ll S_ojL2J, (jL^ ■.4-ljLl^i5L!I SjjijlL^JI 
3_ljLj_«_iSL!I » M .^t I ? Lb 3^.Lu-a (^ 4_al JlJ-'h r » 1 ^^a (_£j-j£ 2-<i-l3 ^Ll^jSLJI 

(j_o 3JjJL«_o lIiLvjJ ^^3 jl -SjLii! (_jlr 3_uLuijSLII . ~.M c I flail (_£jj>o <-^p- 
.SjSI^JI oLajlaJlj 2 ''I to j II JLu:l ^ aJlJ-"iihJ L^ iSjtj^JI 

3-u-u m I j^tK* <-. ,>.^^. il'a clLuj-u^UI (j-o CjIjjLLiJI (jim J a! i "~^ I '"■» ixa 

4^j-u/ ^1 S^L^VLi 2^^*11 4jj_ily.ll jIjjJJ 3 n.fitlj "/80j 50 j^ rj1><J 

Lla-jljJI i'l j" 1 ii^j-jjl a JLJr" 1 11 J J 1 L$j j J «Lfli.J L^jjLLoj I j"'^JJ 1 "J 2<* I '"^tl 
.Cjl.il49.VI JJ^>J U^ S-4>^ Cr^' SjjUJI 2 Q-ui>xll (jjj Vjj 

^_3j ,2 ^,^V jlj^ dJj'n h^LjJI aJlJ-"u ul Cjljl j 1 nil 2x.l_u^5 J^=-° ut^3 
o^i±asul oVjLitA (Jjjjj ir-L>-jJI i—sLJi j^SLSj tj/js oljl j 1 nil ai i n'vl ttLijI 

CjIjI j 1 11 11 Al 1 ii-vl s^ils (_y3 I l2aj| Ajiir'n 11J J i L^jlj_LO S^ii (JjLiA I j"l ^i 
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ft-y^JuJI uljjjJIj QluuUI 

iLgjLLi (_^ f-^r!^ ^J j * ' ^ 1 1 (j-fl-i-uJI Lai ""'' tajjJ I 'Lh'Lc _>^'_J^' 3x.Lu-a (^ 
i-J.^I Ull s Lu (_^ dJLujji^LJI (J I m". ill Qjt 2 U ,", „1 1 I j , „A\ 2 Sjj U 1 1 

j_lo~3j idJj" i ii^LJI f_^Z dipt" i ii 1,1 dAlll 2Jjix-a CjIj_«JLi (j-o Lulxa-ja* Li^ajj 

(_^a d-uslj^ j n" i nj (_g JJI dJLujjj>LiI La}L>. i^j^IJI (_<j$jjJLi aLc <t»._jj 

J j LaJ a jinitLi i—aLJ^I i klgjcjj .2jj^IJ| j_lc. 2JUJI £yi jLp-Vl (jjs j_u£ 

jjjLlm_aLjJf :i_aLJVl pljjf £yij. j>LpJ' 2-lL*. ^ic ^-i^pJI jjit3j 2 1 , nl , nil 

(Jjjjj i(jlij^llu i_3j^jlII ^pj-uVI .}Jjl~-a i—SLJIj iQaJjLiJLl <_2j^_*Jll Ji-lo^I 
j j uaJL ji . .Ujtlj i_aL>J| (JjJLlI /yA '.(jjjljja Cj^Oj /tj i nt 4j-ui ( _ 7 1^- <— 2LJ2I 
«CL*Jlj Sj^lajJI 2_ajL2-oj sLxil L#jj_iIiJ (»J^- Lol (_y=l^it-i i—SLJ 2 1 oAjfc^j^uJj 
L«£ (jjij^m 2_cLLi^5 /y^ j'j^Jl i J J-J^ jjljJLjLlJI i_aLJl aJlJ-" i nlj .(j-i«Jlj 

(j^jj^lll aJlJi-'iiiiJ Li^.2_j^LjJaJI I i J ni"t 2JSjJ| 5JLlLj <-£-!! mi ^ I j-^l"'»l (jSUj 

\-t& . j-&\ SJLLa 4-lLc i—OjuaJ j 4-<i£. Jj i^l>- i Sj-LaJl *_o 3j_uSJI tGjJLl IjJaj 
J i c ^^3 4j-Jaij jj'a di! jj (jia^J I (j-o \l J-^N I 2_ajL"-a j-j^I jjS i iniill (jl 

.Cj^L^iJI Jjj 



rtUfa!#l!-4 

(JiLlIlj SjjlajJIj Sjljjti! I j""jl 2 bj i'Ij'i ii^LJI (j-o «lSj^5^UI ^IjJ.1 j-;i-<tO 

*LLi (_;£ A lot" i ii 1,1 4_u_i>JI CjLi^sl^llI Jj i^aj ( _ T 3 aJlJt"i i ujj i3j_uSL!I LgJj^Sj 

rKLVI 2_cLii-o ^ JjjjIxjij U£ i l^lji mi* "djflml dilij iTjIJjJUjsJIj .^"<ll 
./<sjaj>JI (jjjLui (_,i^. J^iiJI 2_ojLoa ^^a CjljJLi!! (jjtaLb (_gjJI 



itjit;uUj&it(i) 

-^loit^luil dJLu^^LtiJ 2_uLAjVI CjVUaluiVI <jru (j^a (I) JLLlII ^ Lj^i 
i"i in i ii^l (J^tA (J^eJ lLsj i "j^ kM "*" .' ^JjJ • <= It^ : *-^'_>" SJLijijJkJI 2_cLu-3 ( _ t 3 
CjI jj ,„<j iVIj j " , ,i t^JI jjt 2JUJI aJJt ^ JjulxJll dLl^^LLllj «Ulj 
aKplj j-ui ual\ j»L?jJI ^1 (JjLJI jlJjIjJI i si Laj j Polyesters and Epoxies 



soo 



fc^aajljjuuuUlg (JjI^-JI 

"°j ' "J (J- ^ (*lj-5tjjjiu J .(Jula /TjJJ ( _ T Je_La ( _m n->- (JaJjJIj (J^jJI) j_u£L!l 

SJl^. /*-!] 5j j i n t 3^113 jj-* «< f ' ' "mb (j-«j ct^ (cS-r& r JI » ^'-^" ' " > (J-a-*-« jli ' ^i * 

°.(_yjl-J La «Ll3cJjIjJI 3JL-u^itll 3j_uii! (_y3ljj>JI (<s-A| (j-°J iCjLcL-u 
«UL_u^>J1 dajLiIa «LajLiL« (_y^ J^J^J t Jl>.1j ajj Juu JajLiIalj L^ILajiJLa - I 

. Lojj 28 Jjj 3_pL»JI 
. A fi'itj ( ii a 1 3JL-u^>JI Juli 2_ajULa (j-« Ij-J-" l£_9^' J Mill L^ILojlJLa -2 
4 .«Li3cJjljJI SJLjijJkJI 3_ajULa ^^3 tCLuiij ALijJI 9-jj ^PJj -3 
.a 60 -20 3-a.j.i J-t£. aLji 3_uL»j SjJ, LgJaJu^a Jju I j" "J I S " jj«~ V -4 

.4jjL«JI 3jLj<jj>JI 3_ojL2_o (j-o juiol (__g^>_iJJ L^LojULo -5 

. 4 /no i ii^il 3JL-u^>JI *_o 3Jl;L>- LJl i iiLx-i 3jJ3 L^J -6 
(_gl ( _ 3 j*_cjIjJI (_Jji>J,l *_o I j i n'sr in iiLuJ Ja-LiiaJ I ^^3 Sjjiji,! j_oLjla -7 

. 0-iLj.SJl *_o u r\ a M 4JI 
(JjI Jt-i J^o (jl J-f^ 5-ul i uJVI J-alj "j'^ liJIij idJj" i h^LjJI jji L*l!i 
jlj_<i^ Jj^JLjJIj - -> ■-'ll a I JlJ-"ii ill j i iaj Sj I n_gjjlii"ill JjJS^JI (J^e-o Sal Ull 
(^ Sjj-llj i'l j" in^LJI I j '^"~ 2_oJ_b diljj j .dJLujjj^LJI 2 c I i • a I ali 

.MjI^jI >Ll3 LlsJj lSJJI J najJI 



j i«Lul£UI Juu^iu .ijouj iU j*j* £Ll«_lL|I oLja_ul^pjjil (jl i_2jijjlII (j-o 
i^yi <" i ii I j 4_i_a-Lj 4_i5Ejjl^pjjil tiajj-i (jl lO -1 I""!- 3 cri^ 1 ^' I i i U^J 4 j i nilu 
(_p /<s_<-ujJi (jl_i /j L^aJLj (_gjJI j-o^l i(_jJoUI JlajJu 4_ujj>JI 4_uJj(J,I Lcjlj^p 
*V J ' a a LJakJJIj i Jloj I ^ La • "j" a i UUA. )|j , J^aal SJjjIa Jaiajjl 4-U^C 3JjJ 

(j£. SjLJ^. d-ljajjI^pJJlVI Cjjl£ Lij l4_UjL«Ji,l L^jljl^J (J^ <"ll ill 4_L4-uJ l JlA2| 

ft-Ljuj ^j-£- ." La 3 . 1 J I qju i_al Juki jl i_3Ju& j_;^-- i 4_i _U^JL . aL^ ^^>" 
jj_a? l-^-JLs i(_^4_J3VI ^jli^Wj ^yiL^JI (^jHcuIl di!j ^^3 *Ijjj iL^jIj^JjI 
3_LC.Lxi»-Vlj 2 j \l ,^~aVI J^ljjJJ I SjIs J r- 1 A""j , . t\;tl , - . I j -^ * \ ^'a lJiIjJej 

. 4-u-uLu m II a 
L^.LiiDjlj 4_jJejjLL!I L#3j|^lij 4_u^jlII 3_a2| . - 1 1 , 1 U". ^ jj| cU^ i_jJj V Lx-«J 
L^jLjcj La «L>-Ijj (jlj i£LlIL>JI • kiseltJI Sjji jLLso (jl I gale c_t>-jj 4_ufcljJI 
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ft-y^JuJI uljjjJIj QluuUI 

2 j i nl j i n II CjLjjLja-" 1 1 t_gj .^»" tl (j_o ^^JLjJLi I fliS »J i3_lILc CjLjJl^o (j-o 
jL^lal (j-oj ' 4-1 'I ■ ^"aVI L&JijIjJi, (JiLoal (J ." 2j i " * 1 (Jja>i i (j-aj 3-^^ i mllj 
H^jjSLII Sj^LalsV! i2jL^Lj£LII jLiiL J_uuJ,<sJLc ^S-ajl i ii 1,1 ^yk: L^jIjJlS 

(j-LjJ! jl (_^3 dJLi 3_«Ji (jimIj . j^g-al LajJaVI JjjlSill SjaaI ^1 3-aL^L> 

Cjljlj_ill J^itij (jl «Lj3 » jU" , ,.j (_g jJI (^^J-II (_j-3 i4 ' "*' Jljj-u •» J i aJ ^^jjjiJI 
J3 j 2 "^ I (j_« 4-lS-qJ (_ 7 ^-ll CjLjj*_jj1^1j_u Jil f-^3J L^Jjij i a i\ Lao3l jj laj (_ 7 ^-li 

..SjivjJLI 4jLjLc ^1 Jjj-o^JIj <Lfl!jufct 
jLjjuaM (_;£ I Jjjui LolitJ (_5-iLju «Lujj<JI (JjjJI jj'-*.' (jl "^ ' '" ' "JJ Lx-«J 
^jJI j-aVl ^S-lJJljlII L^jIjijJ) JMJLL-uV 2Laj}U! diSejJIj 1 ffMi<tt JU^I 

. 4_coL>. «Luufcl ^-J^-J (J I * *^e_» 

i_alj^al JJ^a_j jl «. j U" 1 11 j V ^^-IjjlJI (jJajJI (jl j^jJI (j_c (jr-1-C.j 
CjLi5c_uI^1jjiI (j£, I Jljjlj 4jjJljlII «Glj^3 (J^i <"n nl (j 1 n->-j 4_ujJ3 oList-ul^pj-ul 
4_lJJl«II CiLaUJI jLiixul JJJ^o (jl £'J">» i2L2jJu-aJ! JjJ-Jlj 3-loLcJI JjjJI 
Ttjj-ai 1 L$J ^ » ' 1 a 1 1 (JjjJIj 1 L$J 4jaiill JjjJI (j-u Sj 2j i u aj 3j^*-a Zjj 1 a.1 
.(^JjVl 3_MJfcVl L4J (jiaju (jl i_l»j ^1 .2LJLLJI J^LHI ,jji 
CjIj^^JLII 4-j-sJLXj L^JLjJLso <_j jllaX I e-Sljufc^l jLa iaJl2j La (_yl^. «Lb J 
(j-c i_i_uLuJ!j ' a uiSLU vjj-^-tl ,j <^»ai Jjj '.^yjfc 3_ojj<JI j^LjJI ^^3 3_uJu*Ji,! 
£yl «Luj_»JI JjjJI (_p o^j' ^i-^* ' -a Ct^- J- ""-" i— 3jj«jJI q^sjJli CjLoL>JI 
JjjKoXI *j'tis>~]\j Jla^l J}lJLi<-uV! 7c_uj (_gjJI jjs'i/! iSjJJjII tliljjjil! dJJj 

3 mm<(I (_jjHiji^ j-5jj (_$j-jS1II 3-uLxJ^I i-aljut'i/l j^**_' L«j iCjIj^ilII dJLbJ 
^jJLcujj (jjj 3Ja}L»JI 1 La ;j * (j-j-JI SJjUjii! I Sjalaj iSjjjjJI j^LJI J^ ^ 

•.^LJ! ^tlJI ^yk: 22LUJI ^j!>oj 2_JjVl Jjljl! »l Jielxojlj 3j>iJI 3 nnitl 

•.(_gjl_cuJ 4 i'hi oil ^^cLil^-VI ^gj" i ill, I 
iLjLAJJI L-uJil^il j>lo3«lul X Ljtl^jL iSUaJI j»ljj^luil X 2lJ_jVI Jjl^ll A3 IS flJi^Luil 

(jKnitl Jl-L!LJ 

(2ju ■ U .j 1 1 i(jaj 'I lajjazl L^-qJlJ-" i nj (_yl!l 3J.al <oll jjj^~ 3JjL»J,l o jJtj 
3^121 (jJI (^jiJjjjj (_gJJI j^'i/l jjkj .JjjjJIj JUI (j-ulj (Jjj j ^^ajill rljJV 

i—ihj-i ^LxM i4_ujjlII 3^al '"«! »lu* jjiaj i(_LalSJLa (_jJ^-C ^^Jljla 'I .^."al 
4-u-ul ji nil CjuJiJtlll «L>-J (_y3 \j i .^»ll L^J 7c_uj LxjO t 4 _ 3 J,L«JI (_gjl lajJI aJlSUJI 
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l _ r jj-xM 7cjjLi!Ij n_gjL>JI «_l^jJI «_o i _i i uLijj Lxj 2_« 'I LalflVlj Sj^SLcuaJIj 

sLlaJuJ «Lojj<JI 4_<j*_<jIj^L-u^L1 ^ ' ia^J * I I ' "J taJJ I (jL9 AjJjj La (_yl^. «LL> 
j^c (Jl^>-2l (j-° j_JL;=-» J ■ a a '"' (jl ijSLx-i * t4-uJL*.t| CjIjjjJI (J^l «"< ul £j i n-vj 

.*_<t>-I j<sJL«JI Jujuus u^c- Ij-Ls3 (_^ill «Lu-uL-u2l «lJjjJ! o I j-iill I 

4_Lajjl^pjj/^Lt *)uu3Jjjtl\ i to j Lajj I (jl (_Jj-> LuLs (ajjiLHI ojui (j-o Ls^LLsjIj 
(j-a ^^-JjjlJI (jJajJI (_yS «Lj_iJljiJ,I CjIj^lII (J^LilL-ul (j i n-vj «Llo_lII 4-OjjJI 

.^yjjjjl ^yJOall ^ 'I ,^",aVI J_oLCl!l JjJbtJ (_£JJI (Jj" 1 '"^ 3Lclj_o -I 

-. l_axJ JJaVl <Lo>»-!l JjjJI ^ 3_uju»il tiiljyiil 3j-oU- 3_L<ukl »LUcl -2 

(JjJ-OjJIj I J «J i I -""j «LuJu*Jl,l Cjlj^iUI [jjfl I n"lt «LU^JlJI CjL-ulj I nil (jj I il M -3 

. L^ j-jiSJ! Js, <^3| JJI S L££VI ^1 

CxjJtJ 4-Ujj<il v^jlj^ii! 4ja^ill S-usLJI JjjJI «_a Sjblj jj i rf-v. 3_aL9l -4 
(j^-a-i Lxjj i^^iUJI \l ,^".aVI (jic L&j-uLj 3_ujjiJI 4_ujL«Ji,l Cjljijilt x j i aj 
(jjLtjJLi dllij «Ljj-uLlI,I Ltjl< i nl ( _ > ^3^3j J}_j_cuJI 4 i ii^Llo (j-o 4_ujjJI JjjJ! 
TcJI^^D (_y^ Luoj»>. L^jlSj ji jl * ( n2] C u l C u *^-^>- (J-« lLJLiJI /cJLtJl (Jj-i *-« 

.i±JliII (<sJL«JI (jj» «ij\j>. jjk i^J-tl (jJjj-II LilLc 

J^>.| » o ^j LaJLII *j jj Ja-1 1 CjVL»- ( _ 3 -3 V! j J J i *•»"■ II (j_o J^>JI -5 

<±JL5JI (oJLaJI JjJ ^^-S 4_Cj_LLa 2_jJ_jj Ljt _j j 'I '^" liJ^Llal 4-ljUe-o -6 

i i)|a a ) uaa-a «Lili>J,l 4_ujjijilll 2 c Li i a 1 1 (j^>-!j^ j^ »La- i aJ (jLiJ^' "7 
(jj_«JI j»J^2j j^^jJI tj la a * II «'ji!' (J~i •C7d> JL " («JL«JI ( _ T 3 4_ujjti,l CjIjj5JI 
t_iljJLll ( _ 3 -3 ^ *j j j ->■ CjIjjjj CjLULlI^-I £jC • a iSiSj Lu i«LLbjijilII 4c I i^ail 
^_3 ■ U A ', 1 1 ^iio i", <_jjj_c JlJ^. ^jjlII (<sJL«JJ ftljJJ IjtJj^sj ^jSJlI (^jjJI 

(j^J-o 81 100 ^ 1977 j»Lc yi Jj>L^' <J-° ^J^-" Jj^ 1 °' J W) ^ J ^W 
. (j^jJ (jj^iU 22200 ^yjfc aL«JI j..^:t i-.tj \l l^JIj jVjj 

l_«_^a l_&j^vj_i (_ t j-II (^jJjuJI 2 c Li i a I «Luj/Lu/2l j-uoLulII (Jl o'C" i ill -8 



SOS 



ft-y^JuJI uljjjJIj QluuUI 
5-5-jI i u II '"«! se-a-LtaJI ,_i a\-j-usj r~ < ul La dllia :3_uJj(Ji,l CjLoL>JI(I) 
(jjj^Ja (Jjl (_5-3 4_j_IjjlJI LtlLoi <-lJlj I "i lilli x_aj i4-Uju*J,l CjLoLiJI (j-o 

iL^Jjs. £y» jLstJ! f-Le ^j Sj^ljLjJI ^yk: 5Ljjju«JLl L^Slj^ 3±oLiJI 3ijjdl 

xjjiLJii (jJjjiJI t_ll^lllj . 4 o i ul (J3 T d-o '^0 L?" 1 -*^ (_yi>*-" (<sJL*JI (jlSj-u pj.g--y.a^ 

pLijjIj L^jjJiSj L^3j_sj «_o i(J3-* f -' ^^j. 1 ^* •'^ 4jjjulU cjlj^illj .*-uu\j 
put,] (jj» ^jjiJI r^V S-a-LS <jl ^ jij <jl dil i ^yk. JjJjiiLI I m aSLj j . I<3"ajq 
I586^tj 1974 ^Lc ^ (jK (j^'j Jj>V' l-^La) ^ ^uJjlU ^LaLkJI 

(_j_aj-2JI (_L>-JlJI jjJ& \j-j-S, ^L23 (j U»~ V «La-i3 dJLiV (_ T J*J . jVjJ (j^jlo 
Jj.J-11 ljuk jTj^JLJ (jl I ! j I r <j£Jj . UiVill Ji-jJLi t^JjjJS lil (jtJJJlII 

i l_Lo j ^£j-±>-z\ «Lj_ijLj(Ji,! cjIjijJlII cu.yv (_j^J' <_ iLu-ual (j-o Jl>-Ij ^ uA'.tl 

'/4 3_>l>3 (jriH^I fJUJI ^ 4-jJlSLuJI iyn'lW i-Lu l^JjMiltl (£$£]! (2) 
*LLil (j-\_i <LaLc 4-d.uaj IJl»- 4jLa3j-a «LLa2l 4 j i u ij .jaJLtJI (jlS i u (^La^-i (j-a 
(jj^u-b «Ll>-L1JI SjJ^S (O-^J (j-a-a 4_JLc 4 j i n i (jl «U£ i 'I i"iV La-aj 4-ujjl!I (JjjJ! 
julL (JLftcVl Sjjlj (_y3 LaLaj 3.JjjL*-a /a^jljJuS (J*^=J La_a nj-Lj-o^l 4a£ (_,JI 
1 ^,^."'i^ oLul La3.L-A£ LLua (JJi t»~tlj-2f LLi^aJb (j-iLalaJI .iji^. jjJL j i«Lujill 

*/9 , 5 JjL«j La mjI 'J- ^ 03^ 2 ■ 5 ^l^tj <Lu>»JI j>LJI ^ (TiIIulj-ljJI 
^yJI^^. 3 j 111 "ill oJlA (jjj .(_g^l LtajJaVI lLI Miitl ^ 31oL«JI (_jjill 31«j>. (j-a 
SJUjlI! iiiJj jbjj (jl (_,«mUj t^-bjuoJl ^Lli^J! (^a.^i^^laaJU^ '/32 

(JjiJjJijJI (_^lj3 (_,i^. i_)-«-«-II J-« J. 1 ''"' ' "^ (y^ 5t~ I", ,^.11 ojui < ~ 1 1 . 1 U" /| J (_ t j2jJ 

dilj (_y3 (j^ 1 a ' a ->" 1 1 (j^a ^ j . ^ n 1 1 a \l A" , ,.VIj iS_ujj(JI J^LJI (_y3 i_ujjill!j 

(jjjjOJI (jl LajLCiI ,j£Uj V (jiJI (JjLi^JI ^ :ix>.^J^aJ! ^ajjdl (3) 

jLJiiu j 1 Lul Ja (JljLo 3i- 1 ', ,^.11 ojui (jjjjLaj ^_yjJI «Lujj>JI (JjjJI i_Aci (_y3 
Lx-i-x-J-J (jj^-j (jl jj^=_j V JjjJI IJlj* (j-S>Jj .4jjJi-JI (JjLco^JI (_ T i^. '_>JJJ 
(J1_1>-qJ1-L! (j-* la ' a ge J 1 1 (j-« {jfij^. (J^i^- JL>-1^IJ 4^j iiiU ^J J l^j I (j_tia_Li_i3 
1 Jljlj (j^. jl < mi" 1 nVI (JjLuJ (j_a 3j_^v2l CjJl>-I a! JlJt'm ul (_jjJL-ui (_,i^. 
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(JILo «LuJj>Ji,l (JjJL>Jl (_y^uLJ tj& «Ll!L*J1 4_cSLl1,Ij i(_£j jJl (_yal LaXazlj ojj laj 1 1 
I la-il L<-».jJaJS^Ltl (Ji-jGjj . LuLjjjj^ (»^ JjJL>JIj <_jjJ(Ji,I (_^ '"«! a i ..j*tl 

. LSIj-il/l Sj(j i^aJI jIji^ILji jJLlt *-aj • L^j-II Laj (J-lo-tcTJIj (J-HjJI ( _ t s 

(jjjLtill 3x.Lu^5 (JL»-« (_y3 M . 2j i " a LdJjJi^jjLijj Ll»-jL>-j LlL>.I^ (jjj i ."ill 
Jjill LLa (»J-1j J •'^d> JL " «LjJj-*il CjIj^IJI j^Luoja 4_l«-(J uj£ j£J2 2 4jo itl 
4_ljjj(JI 3-a}U jj-o-iiaj Lxj 3-aL*JI cjL-uLujJI ( _ t s < t-^uA».~tl s^Lcl 5 jai • aj 

. L^jj » in 3_uiL3jJ L^-aljiJ-'n nV I j"j i UJ i3_uJu«J,l L^jIjjj ^J\c 2 tVal ^t I 
(_, U ii ! 11 *1j-jJ! (jl plj ^ (j aXi liljjj jl 3_ujjiJ! JjjJLl (jlj'iM (jT JL9J 
aJLc (_, i t <i t o}LU 3_LajJi]| 3-o-bjVI «U3 AjkLuJ *sJ }Lio J< uU JyljjJt! 
V i(_,_oji!l Ji-jJl ^yk: J-aL£ jLa^l mJ| 2uc\ LiaJI 3_L«-il!l ^ ixjkLJl! 
iSj^mi jl 3j_aL2j,l (j-a Lj>^3 Jl«3(<sJ 4-Uju»J,l Sj^iJlj .«LlojJl11 4 t l>-L1J2| (_ji^. 
5^,^ I ;,^tlj 5 j \l ,^",aVI |^ , ,i i „| L^J 3x.Lu^3 (JjJjuJI 4-mlj i n CLurcu^> I LaJlj 
,3l-^-l "^j-*-!' (JjJjI ct^-J •_>*■' ct^I-"^ 5 uaLfuj (_gi (jl_Ju i I j^l** (*_9-'" ct-^' 
3_uJu*J,l Cjlj^iJI l^ji nlj (_,lr j 3-uuolaJI oLuaJllj CjIj^lII (_,lr 2 fc»'al -^1 1 IjL^a 
CjLc I i-Lall 4^vL>Jj . 4_ujj<JI <— )j» Mill 4_ufcL9jJ I J » j * i aj j LgJ^ <" i ul (j i n~>-j 
4_o^jl!1 JjjJl (JL3 I j"m-^I"'| i_iLij-ui (Jl o'v" i nV SJj^ia 'Lj-'-aj ^'^H^l 4jJjJl*jJ! 
j Laju I i_jjJLjii CjJl»-| (_ t Jx. 4jLol£jLo jr_alj_i JLta "j )«-^3J (_yJI J- 5 ™ D' 3J^ 
JUJ.I dili (^ JlSLuiVl (jji JSL<i MjL J-alilll (JjJj .i_al MiCmilj ttuStJ (j-o 
.(jjjutjjl ^ c I ' La * (J i"< mi a iJr ij^. (JS i>^>-^_j La ^_A 
3_^jJ,l JjjJl (_pa » J «Ua CjJLojI mJ jJI C^jJI (jS i*L>.jJI I JL& (jyjLj J 
iCjLaLiJI (jAjuJ ■ " ' I i la I a S^Lal (_y3 dJLj'i/l jJl>- jJl^o (jl (_,lr CjLaLiti! 
jl * i nt (jjS /aSLjtHil . .TcJl . . . JaJoJIj i">1 A , ,.j Atlj clul i uSajJl a (jjjL?e_Ltl (JILa 
cl'Cl^"! ii 1,1 JjjJI CjJlx^. (jl JiJLJ 4j-3L>- 1 1 J ^jj i "~j L^vLlJl -i j la '" j CjLaLiJl 
1974 aLc J^L>- 3-ujJiia i . . Mii^i I j*" I J^N j" i "1 (jAaa. (_,JI diLaLiJl oJl^J 

. jl < i n^/l J-3jJ Cj^ijSill oL>o Lj-La JjlS Jij^ 
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jtt»» J*»* 
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4_poj^Vl_! j la '* n 


^jjji >jji 


=L(J l_*jl_! ) i/si«ll 


4jjj_»jLj j-ajJl 


Actinium 89 


Ac 


fliiSS 1 


2 


Aluminium 13 


Al 


AjjJua jj 1 


>' 


Americium 95 


Am 
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>* 


Antimony 51 


Sb 
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Aryon 18 


A 
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Arsenic 33 
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fcHJJ 


j 


Astatine 85 


At 
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<"i i ii 


Barium 56 


Ba 


fSijk 


L, 


Beryllium 4 


Be 


fj^ji 


Ji 


Bisamuth 83 


Bl 


^yjs 


ji 


Boron 5 


B 


USJJi 


i_j 


Bromine 35 


Bl 


PJW 


-W 


Cadmium 48 


Cd 


f-Si^ 


jS 


Calcium 20 


Ca 


AJJ 1 II 'IS 


IS 


Carbon 6 


C 


U3iJ^ 


J 


Cerium 58 


Ce 


?_&>" 


>" 


Cesium 55 


Cs 


j»Ji>i" 


^jjt^ 


Chlorine 17 


CI 


J3 K 


JS 


Chromium 24 


a 


fJL^ 


^ 


Cobalt 27 


Co 
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£ 


Copper 29 


cu 


j^LtJ 


c 3 


Curium 96 


Cm 


(VOW 5 


U* 


Dysprosium 66 


Dy 


(O-LLUa J-LLUJ J 


crt 


Erbium 68 


El 


pJ*L>' 


*y 


Europium 63 


Eu 


f^rhLmJ 


^4 


Fluorine 9 


F 


J3^ 


J* 


Fruncium 87 


Fr 


aaiuUji 


>* 


Gadolinium 64 


Gd 


A^-iLJjjljv 


03. 


Gallium 31 


Ga 


fji* 1 * 


J^ 


Germanium 32 


Ge 


f^H^J^ 
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J 08 



Gold 79 


An 


L_4jfc j 


i 


Hafnium 72 


Hf 


aj j i i ^ 


L-3 _4 


Helium 2 


He 


AJ_LUfc 


-i 


Holmium 


Ho 


A J J 1 1 ^ 


^ 


Hydrogen 1 
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JJ 


Indium 49 


In 
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J^i 


Iodine 53 
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*3i 
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Iridium 77 


Ir 
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Iron 26 


Fe 


JlJJi3. 
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Krypion 36 
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oj^d^ 
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Lanthanum 57 


La 
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aJ 


Lead 32 


Pb 


O^^J 
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Lithium 3 


Li 
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Lutitium 71 


Lu 


*\ \ i ' qjj 
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Magnesium 


Mg 
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Manganese 


Mn 
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Hg 
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Mo 
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Platinum 78 
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Plutonium 94 


Pu 
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4 
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(I)J£A 




. (JJlaJ,! a (jlj-t-aJI ^j-a tyiaayi Sjaj^a ^jjjjjl jjLcjjJjM 4jcJ_i_uI (2) (JS-io 
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(12) JS-1 



S 17 




.(j-oUlj <j"U^inj 5 tlaiJlj t_4jJ.jJI CjLajLJJ ^IjjL^JI yjjlll (13) JSLi 




-4jJljJlj>JI cdjl imiII cjIjJ^j jjJljJI oLajL^J ^IjJl^JI *j)>JI (14) JSLi 
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.j <^a-^°>j[*\\ jlj i ISjjjlJI t <iLiL£ 2\...\...-»j\ . "^ — T I : 1977 j^jvjt-a ^jsa^ sas>.\ -I 
-ij.il i,Vi«VI aljj»Vl .-.l.-j.U«-2"._. i^ll Ll>.^J^SJi1I ^ ■'! nr,i>LJI : 1967 okj-^' u-^ J 1 -*^-! -2 

.j-^o -9 jjJI 
.j^^-J^I jlj 311 jjjlJI .J>UJI i-.K^U^JI e^iJJI £/>: 1976 ^j j^l -3 

. S j-A LSJ I - j j_Ju I a iJjLj ojLxiaj*. : 1 947(d) j-ajv _ij-4-*-« 4_<u>-jj) jj^jjJ i__a G_i_u jj>- -4 

-J^LgJI jlj-dlla-L>. ^ 4_uJu*ll 3_jjiJI : I960 t ( Jl=JjJI Jl-ljL j^J l_a. Cj jj^Tl>- ^j 4^l>-jj) o-^^^ "5 

. ojjti l_2J I -i__a j Lu I jlj -2 *Jj>--a1*jI ?=-jjIj • 1958 t(^j*.jj_a) QabjLuj tjv>* -6 

-3j_d!LSJI-#Ul*Jlj /<Jl*JI *_a : 1973 ^jLaJi o^iiJ- 1 - 7 

■j lf -ia->_^jUJ,l jlj -4 jjLiJI-cdjl^ 5U,iU,i- u oUH jj<^"H ^.u-.-ul : 1977 ,i^ajx-a < m>j ^j -8 

-Bj^liJI-J^UJ! j! -126 jjlaJ l-J>L^I ^l^-ot^JI (j^oL^y 1 :l9 6' .iL£*]l .!>«** (jwLic -9 

JiWU-JjVl jJlaJI-ujjjJI jJii a>UJI yg-jjjLj ^Ciy^j mm dill oUtjf : 1978 ,^ju t j_4^jJI j_ul -10 

. C^ 1-^5^11 fJU-j-^&l 
-4_3l_liJI ojlj^-S-LJLJ^-Jlj 4_<yJ-ill CjljUkj>JI-3jLiaj>JI^ *Jl*JI : 1967 „j-u-jJI p j^.ll J-^ -I I 

. j Lta ^ 

-oj-iiLUI-^jia^lI I 5_oSL^-^jiII^ (j- 5 ^*' *^[>*-> : 1957 j^' Jl*j*^j J y>^ ilri-^' J-* 1 "'^ 
-ajJjJlI tjliiVl u -uL>J,l-5joUH (jj-iLJ.1 ^ ^JLuJVI ^^Li v>*-" J'^'" 1 : 1961 ,<jJlj><i Sl)-^ -'3 

, 3j_ii!l_SJI-/tu_LSJI ^j-tTaJI^ j "-><* Zj\ u» : 1958 '(jJ>>-l_9 j-^-s >jf ^-*ltl j_i£. - 14 

-(J^JlSLjIj^ 4-^aJj-a-J^jJ I Le^jJ^-p- : 1961 ((j-jj^Tj ^Ja^C 4UI ?dfl 4_cj>.jj) ijjJti*^ cdjjjj^ -15 

4-jfP-ll Bjljj -4 _ijjJI-u_)L^ (_kJVl cjLij jt- a-, -j^jJI _Uii a>L*-II : 1956 ^jLa^L .tVoil^ ^jjja -16 

. j "-< a-Ajljul la 

4-uj-tJ : I 977-J_*JI ojI (jJjJI ■ a ua J-*Jt-a j^j^JJI =L*j>.|j^i tjjlj-*^. _L<u>-1_9 4_i^Lc 7cj^i_i-u _L4^e_a - 17 
-3j^L1II-4jJj_«JI JjjJI ^l^L^-3_lJj_*JI CjL_uIjJJIjOjj*ljJI J^A-a-^j-tJI tjJajJI ^ 4_iJJl*JU -IjljJLI 
-67 ^ a I a-i 1 1 /cj-uj-tl Cj I j_u3 Ue_a-(j^aSL] I »j-JoJ tjr £ 4jjJu>JI CjLj_jia_JI : 1968 jjJ^a Ll^sj Jlascji -18 

.j .r-ia-Bj-aLHI 3_«-aL>J 68 
jjjJI tdLlli^ ^JloJl-u t jut- J I {ja j \jl.zZl.uj V I- J^-?J. I ' a iSiSu O^^ 1 - : '977 ^jL^JI j_ui jLArt-o - 19 
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